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Steering Committee
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UMN Morris curricular course changes proposed - catalog requests

Below are items approved by the Curriculum Committee that we request be placed on the agenda for the
September 27, 2022 meeting of the Campus Assembly. For more detail, please review the documents in this
folder, which we also ask be made available to members of the Assembly.
A summary of votes cast by Curriculum Committee members (13 voting, 3 non-voting) is presented below:
General Education Requirements:
Program/Form/Course Action

Morris Core Curriculum
Division of Science and Mathematics Proposal:
Program/Form/Course Action

Meeting
Date

Vote

(ForAgainstAbstentions)

8/25/2022 (10-0-0)

Meeting
Date

Vote

(For-AgainstAbstentions)

Biology
Form A (Discipline Summary of Program Changes)
Catalog descriptions – Major and Minor programs
Course Revisions: 1111, 3131, 4111, 4191, 3701
Course Deactivations: 1008, 1051, 1801, 4003, 4105, 4241, 4333, 4301

9/8/2022

(8-0-0)

Chemistry
Form A (Discipline Summary of Program Changes)
Catalog descriptions – Major and Minor programs
Course Deactivations: 4351, 4357
New Course:
CHEM 4358 Protein Biochemistry

9/8/2022

(8-0-0)

Computer Science
Form A (Discipline Summary of Program Changes)
Catalog descriptions – Major and Minor programs
Course Revisions: 2101, 2601, 2701, 3412
Course Deactivations: 1201
New Courses:
CSCI 1221 Introductory Programming Concepts I
CSCI 1222 Introductory Programming Concepts II

9/8/2022

(8-0-0)

Data Science (minor)
Form A (Discipline Summary of Program Changes)
Catalog description – Minor program

9/8/2022

(8-0-0)

Environmental Science
Form A (Discipline Summary of Program Changes)
Catalog description – Major program

9/8/2022

(6-0-0)

Geology
Form A (Discipline Summary of Program Changes)
Catalog descriptions – Major and Minor programs

9/8/2022

(9-0-0)

Mathematics
Form A (Discipline Summary of Program Changes)
Course Revisions: 3111
Catalog descriptions – Major and Minor programs

9/8/2022

(9-0-0)

Physics
Form A (Discipline Summary of Program Changes)
Course Deactivations: 1801, 3152
Catalog descriptions – Major and Minor programs

9/8/2022

(8-0-0)

Statistics
Form A (Discipline Summary of Program Changes)
Catalog descriptions – Major and Minor programs

9/8/2022

(9-0-0)

Division of the Humanities Proposal:
Program/Form/Course Action
Philosophy
Form A (Discipline Summary of Program Changes)
Catalog descriptions, including standard plan and three new subplans
Course Revisions: 3112, 4002, 2151, 4121, 2113, 3151, 3171, 1101, 4901
Course Deactivations: 4902, 4903, 4904, 4130, 4100, 4000, 2141, 4131

Meeting
Date
9/8/2022

Vote

(For-AgainstAbstentions)

(8-0-0)
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Rev: 01/2022

Form A: Discipline Summary
Date: 4/22/22
Discipline/Division: BIOL
Catalog Years (e.g., 2021-2023): 2023-2025
Statistical Summary of Proposed Changes:
(a)
Present

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(from current catalog)

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

61-62

61-62

0

29-30

29-30

0

*Includes required courses from other disciplines.

Please summarize the proposed changes.
Courses which are no longer offered are being removed as electives; advising recommendation has been
modified to generally reflect that Biology students should have their major approved by an advisor in Biology
What is the intent of these changes?
Some electives haven't been offered recently and there are no current plans to offer them; for students in the
biology major with non-biology advisors, the recommendation is that those students consult with a biology
advisor early and often
What are the financial or staffing implications of this proposal for the Discipline?
None
What are the financial or staffing implications of this proposal for other Disciplines?
None

The University of Minnesota is an equal opportunity educator & employer.
♥ 2018 by the Regents of the University of Minnesota.

Morris Campus

Biology B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 61 to 62
• Degree: Bachelor of Arts
The biology curriculum is designed to provide students with biological knowledge and to develop scientific skills as part of their liberal
arts education. Included in those skills are the abilities to conduct and interpret scientific research and to successfully communicate
scientific information both verbally and in writing. The faculty believes these objectives can best be attained through a balanced core
curriculum in biology and a diverse array of elective coursework, both of which include active lab and field experiences. The biology
major prepares students for graduate or professional programs and for careers such as secondary biology education, government
service, or private sector employment. The biology discipline also offers a variety of 10XX courses that are designed specifically for
students seeking to fulfill general education requirements in science.
Objectives
The biology discipline is designed to:
Provide students a broad base of fundamental biological knowledge in evolution, genetics, cell and molecular biology, the diversity of
life, and ecology.
Provide students in our upper-level electives detailed knowledge in specific sub-disciplines including experience collecting and
interpreting data in both the field and laboratory.
Advance student skills in written and oral communication of biological information.
Prepare and encourage students to conduct undergraduate research at UMM or at other institutions.
Prepare students for postgraduate education in biological research and health-related programs, and/or a variety of careers in biology,
including secondary education.
Provide discipline-specific courses for non-majors to serve UMMs general education requirements.
Learning Outcomes
The curriculum is designed to ensure that students in biology will:
Have sufficiently broad training to apply biological knowledge in a wide range of professional and research settings.
Recognize evolution as the unifying theme for all of biology and be able to view biological information and questions in an evolutionary
context.
Be able to apply knowledge of chemistry, statistics, and mathematics to biological systems.
Understand the global nature of biological issues while cultivating a sense of place through the study of regional species and ecological
systems.
Be able to seek answers to biological questions through developing and executing scientific inquiry in the field or laboratory setting and
by querying biological literature.
Be able to synthesize and clearly articulate scientific information via written and oral communication.
Be aware of ethical considerations related to biological research and have the necessary training to conduct work in a safe and
sustainable manner.
Teacher Preparation Requirements
Students seeking teaching licensure in life sciences 9-12 should refer to the Education, Secondary (GenEd) section of this catalog.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education
requirements.

© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
Information current as of June 16, 2022

Program Requirements
Students are required to take 2 semester(s) of any second language.
Courses may not be taken S/N unless offered S/N only. Up to 5 credits of coursework with a grade of D or D+ may be used to meet the
major requirements if offset by an equivalent number of credits of A or B in the major. A minimum GPA of 2.00 is required in the major
in order to graduate. The GPA includes all, and only, University of Minnesota coursework. Grades of "F" are included in GPA
calculation until they are replaced.
Biology majors are advised to complete their chemistry and mathematics requirements as early as possible. All majors should have
their programs approved by a biology advisor by the beginning of their junior year.
Required Courses
BIOL 1111 - Fundamentals of Genetics, Evolution, and Development [SCI] (3.0 cr)
BIOL 2101 - Evolution of Biodiversity [SCI-L] (4.0 cr)
BIOL 2111 - Cell Biology [SCI-L] (4.0 cr)
BIOL 3121 - Molecular Biology [SCI-L] (4.0 cr)
BIOL 3131 - Ecology [SCI-L] (4.0 cr)
BIOL 3700 - Biological Communication I (1.0 cr)
BIOL 3701 - Biological Communication II (1.0 cr)
BIOL 4901 - Senior Seminar (1.0 cr)
CHEM 1101 - General Chemistry I [SCI-L] (5.0 cr)
CHEM 1102 - General Chemistry II [SCI-L] (5.0 cr)
CHEM 2301 - Organic Chemistry I [SCI] (4.0 cr)
CHEM 2311 - Organic Chemistry Lab I (1.0 cr)
MATH 1021 - Survey of Calculus [M/SR] (4.0 cr)
or MATH 1101 - Calculus I [M/SR] (5.0 cr)
STAT 1601 - Introduction to Statistics [M/SR] (4.0 cr)
or STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
Elective Courses
Take 16 or more credit(s) from the following:
Organismal Electives
Take 4 or more credit(s) from the following:
• BIOL 4111 - Microbiology (4.0 cr)
• BIOL 4121 - Herpetology (4.0 cr)
• BIOL 4131 - Vertebrate Natural History (4.0 cr)
• BIOL 4151 - Entomology (4.0 cr)
• BIOL 4172 - Plant Systematics (4.0 cr)
• BIOL 4301 - Plant Biology (4.0 cr)
• BIOL 4322 - Animal Behavior (4.0 cr)
• GEOL 3111 - Introduction to Paleontology [SCI-L] (4.0 cr)
• Non-Organismal Electives
Take 0 or more credit(s) from the following:
• BIOL 4003 - Neurobiology (4.0 cr)
• BIOL 4006 - Integration of Metabolism and Disease (4.0 cr)
• BIOL 4103 - Cancer Biology (4.0 cr)
• BIOL 4104 - Cell Signaling Mechanisms (4.0 cr)
• BIOL 4105 - Stem Cell Biology (4.0 cr)
• BIOL 4161 - Evolution (4.0 cr)
• BIOL 4181 - Developmental Biology (4.0 cr)
• BIOL 4182 - Ecological Developmental Biology (4.0 cr)
• BIOL 4191 - Freshwater Biology (4.0 cr)
• BIOL 4211 - Biochemistry (4.0 cr)
• BIOL 4231 - Immunology (4.0 cr)
• BIOL 4241 - Ecology of Infectious Disease (4.0 cr)
• BIOL 4242 - Microbial Ecology (4.0 cr)
• BIOL 4302 - Plant Physiology (4.0 cr)
• BIOL 4312 - Genetics (4.0 cr)
• BIOL 4321 - Animal Physiology (4.0 cr)
• BIOL 4333 - Biogeochemistry and Global Change (4.0 cr)
• BIOL 4335 - Ecology of Agriculture (4.0 cr)
• BIOL 4351 - Conservation Biology (4.0 cr)
• BIOL 4611 - Biochemistry Lab (1.0 cr)
• Other Electives
Take 0 - 5 credit(s) from the following:
• ANTH 3704 - Anthropological Genetics [SCI] (4.0 cr)
© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
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• CHEM 4351 - Bioorganic Chemistry (2.0 cr)
• CHEM 4355 - Biochemistry of Carbohydrates and Glycoconjugates (4.0 cr)
• CHEM 4357 - Structural Methods of Chemical Biology (2.0 cr)
• PSY 3201 - Comparative Psychology [SCI-L] (4.0 cr)
• PSY 3211 - Biological Psychology [SCI-L] (4.0 cr)
• STAT 4601 - Biostatistics (4.0 cr)

© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
Information current as of June 16, 2022

Morris Campus

Biology Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate minor related to major
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 29 to 31
Objectives--The biology curriculum is designed to provide students with biological knowledge and to develop scientific skills as part of
their liberal arts education. These skills include the ability to conduct and interpret scientific research and successfully communicate
scientific information both verbally and in writing. The faculty believe these objectives can best be attained through a balanced core
curriculum in biology and a diverse array of elective coursework, both of which include active lab and field experiences. The biology
major prepares students for graduate or professional programs and for careers such as secondary biology education, government
service, or private sector employment.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
Courses required for the minor may not be taken S/N. Up to 5 credits of coursework with a grade of D or D+ may be used to meet the
minor requirements if offset by an equivalent number of credits of A or B in the minor. The GPA in these courses must be at least 2.00.
Minor Core Curriculum
BIOL 1111 - Fundamentals of Genetics, Evolution, and Development [SCI] (3.0 cr)
BIOL 2101 - Evolution of Biodiversity [SCI-L] (4.0 cr)
BIOL 2111 - Cell Biology [SCI-L] (4.0 cr)
CHEM 1101 - General Chemistry I [SCI-L] (5.0 cr)
CHEM 1102 - General Chemistry II [SCI-L] (5.0 cr)
Elective Courses
Take 8 - 10 credit(s) from the following:
• BIOL 3121 - Molecular Biology [SCI-L] (4.0 cr)
• BIOL 3131 - Ecology [SCI-L] (4.0 cr)
• BIOL 4003 - Neurobiology (4.0 cr)
• BIOL 4006 - Integration of Metabolism and Disease (4.0 cr)
• BIOL 4103 - Cancer Biology (4.0 cr)
• BIOL 4104 - Cell Signaling Mechanisms (4.0 cr)
• BIOL 4105 - Stem Cell Biology (4.0 cr)
• BIOL 4111 - Microbiology (4.0 cr)
• BIOL 4121 - Herpetology (4.0 cr)
• BIOL 4131 - Vertebrate Natural History (4.0 cr)
• BIOL 4151 - Entomology (4.0 cr)
• BIOL 4161 - Evolution (4.0 cr)
• BIOL 4172 - Plant Systematics (4.0 cr)
• BIOL 4181 - Developmental Biology (4.0 cr)
• BIOL 4182 - Ecological Developmental Biology (4.0 cr)
• BIOL 4191 - Freshwater Biology (4.0 cr)
• BIOL 4211 - Biochemistry (4.0 cr)
• BIOL 4231 - Immunology (4.0 cr)
• BIOL 4241 - Ecology of Infectious Disease (4.0 cr)
• BIOL 4242 - Microbial Ecology (4.0 cr)
• BIOL 4301 - Plant Biology (4.0 cr)
• BIOL 4302 - Plant Physiology (4.0 cr)
• BIOL 4312 - Genetics (4.0 cr)
• BIOL 4321 - Animal Physiology (4.0 cr)
• BIOL 4322 - Animal Behavior (4.0 cr)
• BIOL 4333 - Biogeochemistry and Global Change (4.0 cr)
• BIOL 4335 - Ecology of Agriculture (4.0 cr)

© 2005 by the Regents of the University of Minnesota
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• BIOL 4351 - Conservation
• Other Electives

Biology (4.0 cr)

Take 0 - 5 credit(s) from the following:
• ANTH 3704 - Anthropological Genetics [SCI] (4.0 cr)
• CHEM 4351 - Bioorganic Chemistry (2.0 cr)
• CHEM 4355 - Biochemistry of Carbohydrates and Glycoconjugates
• CHEM 4357 - Structural Methods of Chemical Biology (2.0 cr)
• GEOL 3111 - Introduction to Paleontology [SCI-L] (4.0 cr)

(4.0 cr)

• PSY 3201
• PSY 3211

- Comparative Psychology [SCI-L] (4.0 cr)
- Biological Psychology [SCI-L] (4.0 cr)
• STAT 4601 - Biostatistics (4.0 cr)

© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
Information current as of June 16, 2022

UNIVERSITY OF MINNESOTA, MORRIS

Multiple Course Revisions

Route this form to:
UMM Dean’s Office
315 Behmler Hall

UMM
Multiple Course
Revisions

Rev: 04/2018

This form is for presenting changes to Curriculum Committee; the information will still need to be entered in ECAS.
Sending this form to Curriculum Committee for approval means Discipline and Division approval has been received.

Date:
Discipline: Biology
Curriculum Committee Approval Date:

Course Revision #1 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 1008: Evolution of Sex
Effective status: Active Inactive
Exploration of the evolution of sexual reproduction and showcasing the diversity of reproductive modes across
life. Reproduction is a fundamental biological process which powerfully influences the appearance, behavior,
and genome of a species. Therefore, this broad introduction to reproductive modes, both the familiar and
the bizarre, acts as a captivating gateway to multiple general concepts in biology. [Note: no elective cr for biol
majors or minors]
Rationale for change: Instructor who taught this course is no longer at UMM.
Course Revision #2 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 1051: Wildlife Biology
Effective status: Active Inactive
Biological principles and practices illustrated through studies of North American wildlife. Wildlife taxonomy,
identification, migration and dispersal, ecological relationships, contemporary problems associated with human
activities. (two 65-min lect, one 120-180 min lab/field study)[Note: no elective cr for biol majors or minors]
Rationale for change: Staffing situation makes offering this non-major course unlikely in the foreseeable future.

Course Revision #3 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 1111: Fundamentals of Genetics, Evolution, and Development
Introduction to scientific methods and the history of biology, with an emphasis on mechanisms of inheritance,
development, and descent with modification. Overview of pre-Darwinian scientific thought; the theory of
evolution; a qualitative introduction to genetics and molecular biology; and a summary of developmental
biology. (two 75-min, or three 50-min, lect)
prereq: biol major/minor or chem major or any health sciences preprofessional program or ElEd or SeEd major
with middle school science specialties or instr consent
Rationale for change: Course description has been updated to reflect that some sections have three 50-min
lectures each week.

The University of Minnesota is an equal opportunity educator & employer.
© 2018 by the Regents of the University of Minnesota.
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Course Revision #4 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 1801: The Animals Around Us
Effective status: Active Inactive
Discussion and examination of basic biological principles illustrated through studies of North American
wildlife. Topics include movements and migration, behavior, conservation, and ecological relationships.
Students research and discuss wildlife-related issues, and work together to learn how to identify species found
in Minnesota. At least one field trip to observe local wildlife; additional field trips, time and weather permitting.
(two 65-min lect, one 180-min lab or field study)
Rationale for change: If this course is taught in the future, instructor would change the number of credits,
requiring a major revision and thus a new course #
Course Revision #5 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 3131: Ecology
Basic principles and models of behavioral and evolutionary ecology, population biology, community structure
and function, and ecosystem dynamics. The laboratory emphasizes Lab exercises emphasize field work,
techniques for characterizing local plant and animal communities, and a course-based research project
experimental investigation of topics such as competition and behavioral ecology. (two 65-min lect, one 180-min
lab and field study; weekend field trip required)
prereq: C- or better in Biol 2101 or EnSt 2101, Stat 1601 or Stat 2601, or instr consent
Rationale for change: Course description has been updated to more accurately reflect the material covered in
lecture and lab; the weekend field trip is no longer a component of lab; EnSt 2101 is no longer offered
regularly.
Course Revision #6 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 4003: Nuerobiology
Effective status: Active Inactive
Survey of general principles of neuronal function and formation. Emphasis on comparative aspects of simple
nervous systems.
Rationale for change: We are not going to be able to offer the neurobiology course because of staffing
limitations. We have one faculty member (Myers) who could teach it, except that he is currently involved in
teaching Cell Biology in the Fall and Genetics in the Spring, and if there were an opportunity to fit an elective
into his schedule, he’d prefer that it be a developmental biology course.
Course Revision #7 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 4105: Stem Cell Biology
Effective status: Active Inactive
In-depth overview of stem cells in animals. Basic principles of stem cell biology are covered, followed by a
survey of how stem cells develop into the various tissues and organs of humans and in experimental animal
models. Experimental strategies and therapeutic potential of stem cells are discussed. Ethical and legal issues
related to working with embryonic stem cells are examined. Includes student presentation of primary literature
and writing of grant proposal to allow for a deeper understanding of the experimental approaches necessary for
scientists to study stem cells.
Rationale for change: Instructor no longer at UMM

The University of Minnesota is an equal opportunity educator & employer.
© 2018 by the Regents of the University of Minnesota.
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Course Revision #8 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 4111: Microbiology
Biological properties and life cycles of microorganisms. Emphasis on The biology of pathogenesis, and the
treatment, and prevention of infectious disease caused by. Emphasis on prokaryotic microbes and viruses. (two
65-min lect, one 180-min lab)
prereq: 2111, prereq or coreq 3121 or instr consent
Rationale for change: Course description has been updated to more accurately reflect the material covered in
lecture.
Course Revision #9 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biology 4191: Freshwater Biology
Structure, function, and biota of freshwater ecosystems, including lakes, streams, and wetlands. Lab emphasizes
independent research and field study in local habitats. (two 65-min lect, one 180-min lab; all day field trip
required)
prereq: Biol 2101 or EnSt 2101, 2111 and prereq or coreq Stat 1601 or 2601 or instr consent
Rationale for change: Biol 2111 is not a necessary or enforced prerequisite and EnSt 2101 is no longer
offered. Students don’t need this class in order succeed in Biol 4191. EnSci & EnSt students take this class, but
do not (necessarily) take Biol 2111

Course Revision #10 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 4241: Ecology of Infectious Disease
Effective status: Active Inactive
Combines ecological concepts and models with interdisciplinary perspectives to understand dynamics of
our tiny predators, including basic epidemiology and evolutionary biology of pathogens; predicting, preventing
and eradicating disease; and historical perspectives.
prereq: Biol 2101 or EnSt 2101, Stat 1601 or 2601 or #
Rationale for change: Instructor no longer at UMM
Course Revision #11 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 4333: Biogeochemistry
Effective status: Active Inactive
Cycling of elements vital to life, particularly, nitrogen (N), phosphorus (P), and carbon (C). Focus on
understanding the feedback between physical and ecological processes and the biologically driven coupling of
nutrient cycles. Analysis of humans as drivers of change in the biogeochemistry of ecosystems. Heavy emphasis
on current primary literature.
Rationale for change: Instructor no longer at UMM

The University of Minnesota is an equal opportunity educator & employer.
© 2018 by the Regents of the University of Minnesota.
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Course Revision #12 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
Biol 3701: Biological Communications II
Writing, editing, and revising an extensive review paper on a biological topic under the mentorship of a faculty
member. Multiple drafts and revisions are expected (One 50-min arranged meeting per week).
prereq: Biol 3700, instructor consentRationale for change: We are planning to arrange scheduled meeting times
where we can meet with all of our Biocomm II students at the same time. This will serve as an opportunity for
students to work together in a more constructive setting than individual meetings.
Course Revision #13 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
BIOL 4301. Plant Biology. (4 cr. ; Student Option; Fall Even Year)
Effective status: Active Inactive
Descriptive and experimental study of plants. Anatomy, development, physiology, secondary compounds,
evolution, human uses of plants. (two 65-min lect, one 180-min lab) prereq: Biol2101, 2111 or instr consent
Rationale for change: Will not be offered in the foreseeable future.

The University of Minnesota is an equal opportunity educator & employer.
© 2018 by the Regents of the University of Minnesota.
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UNIVERSITY OF MINNESOTA, MORRIS

Route this form to:
Appropriate
Division Office

Curriculum Committee

UMM

Curriculum Committee
Form A

Rev: 01/2022

Form A: Discipline Summary
Date:
Discipline/Division: Chemistry /Science and Math
Catalog Years (e.g., 2021-2023): 2023-2025
Statistical Summary of Proposed Changes:
(a)
Present

(from current catalog)

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

60-74

60-74

0

24-28

24-28

0

*Includes required courses from other disciplines.

Please summarize the proposed changes.

Basically have to swap out two classes which have been inactivated (4351 and 4357) for one new class
(4358). 3 Places in Major, 2 in Minor and 1 in Sample plan.

What is the intent of these changes?

What are the financial or staffing implications of this proposal for the Discipline?

What are the financial or staffing implications of this proposal for other Disciplines?

The University of Minnesota is an equal opportunity educator & employer.
♥ 2018 by the Regents of the University of Minnesota.

Morris Campus

Chemistry B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 60 to 74
• Degree: Bachelor of Arts
Coursework in chemistry is increasingly interdisciplinary and spans analytical, inorganic, organic, and physical chemistry. Students may
also pursue a degree in chemistry with a biochemistry subfield or design an interdisciplinary area of concentration encompassing
chemistry and related fields. All majors must study beginning physics and calculus. Beginning chemistry courses satisfy the physical
sciences component of the general education requirements.
The UMM chemistry program is approved to offer American Chemical Society (ACS) certified degrees. Students who wish to have their
degree certified by the ACS may need to complete additional courses or work beyond the program requirements listed below. A
complete description of how to complete the ACS requirements at UMM can be found on the discipline web page:
https://academics.morris.umn.edu/chemistry-biochemistry
Chemistry and biochemistry majors do hands-on work with chemical instrumentation and use computers in both software and hardware
applications. The faculty prides itself on working closely with its students on undergraduate research projects, directed studies, and
undergraduate teaching assistantships. In addition, chemistry/biochemistry majors are encouraged to complete summer research
internships at university and industrial labs or at other research facilities, locally and nationally.
Degrees in chemistry/biochemistry, in addition to being an excellent preparation for industrial employment, government service, or
secondary teaching, also prepare students for postgraduate work (more than 60% of majors pursue postgraduate work).
Objectives--the chemistry discipline is designed to:
Serve students from other disciplines requiring knowledge of chemistry;
Advance student learning in contemporary chemistry/biochemistry at a level appropriate to undergraduates;
Advance student competence in research in chemistry/biochemistry;
Advance student proficiency in green chemistry competencies.
Prepare students for postgraduate work in a variety of fields and/or for careers in industrial or clinical settings or for careers in
secondary education.
Prepare students for professional programs such as medicine, pharmacy, veterinary medicine, dentistry, and physician assistant.
Learning Outcomes -- The curriculum is designed to ensure that students are able to:
Demonstrate an understanding of fundamental concepts of chemistry, including the principles of green chemistry.
Solve problems using critical thinking and analytical reasoning skills including the integration of knowledge from other disc iplines.
Identify the objective of an experiment, conduct experiments using appropriate techniques and equipment, interpret the results, discuss
the data, and draw conclusions.
Communicate concepts and results effectively (oral and written), including interpersonal communication.
Locate and understand literature (especially primary literature) in chemistry and scientific publications.
Recognize hazards, conduct experiments in a safe, ethical, and sustainable manner, consider greener laboratory alternatives, and
manage chemicals, inc.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education

© 2005 by the Regents of the University of Minnesota
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requirements.

Program Requirements
Students are required to take 2 semester(s) of any second language.
Courses may not be taken S/N. Up to 2 courses with a grade of D or D+ may be used to meet the major requirements if offset by an
equivalent number of credits of A or B. A minimum GPA of 2.00 is required in the major to graduate. The GPA includes all, and only,
University of Minnesota coursework. Grades of "F" are included in GPA calculation until they are replaced. Students should consult
members of the chemistry faculty to plan programs of study appropriate to their interests and postgraduate goals.
Students may complete a major in chemistry through one of three tracks--the standard chemistry major or the chemistry major with a
biochemistry subfield or with a green and sustainable subfield.
Required Courses
Stat 1601 or Stat 2601 are not required but are strongly recommeded.
CHEM 1101 - General Chemistry I [SCI-L] (5.0 cr)
CHEM 1102 - General Chemistry II [SCI-L] (5.0 cr)
CHEM 2301 - Organic Chemistry I [SCI] (4.0 cr)
CHEM 2311 - Organic Chemistry Lab I (1.0 cr)
CHEM 2321 - Introduction to Research I (1.0 cr)
CHEM 2322 - Introduction to Research II (1.0 cr)
CHEM 3101 - Analytical Chemistry [SCI-L] (4.0 cr)
CHEM 3501 - Physical Chemistry: Thermodynamics [SCI] (4.0 cr)
CHEM 3901 - Chemistry Seminar I (0.5 cr)
CHEM 4901 - Chemistry Seminar II (0.5 cr)
MATH 1101 - Calculus I [M/SR] (5.0 cr)
MATH 1102 - Calculus II [M/SR] (5.0 cr)
CHEM 2302 - Organic Chemistry II [SCI] (4.0 cr)
or CHEM 2304 - Organic Chemistry II with a Biological Emphasis [SCI] (4.0 cr)

Program Sub-plans
Students are required to complete one of the following sub-plans.

Standard
Standard Chemistry Required Courses
CHEM 3502 - Physical Chemistry: Quantum Mechanics [SCI] (4.0 cr)
CHEM 3511 - Physical Chemistry Lab (1.0 cr)
PHYS 1101 - General Physics I [SCI-L] (5.0 cr)
PHYS 1102 - General Physics II [SCI-L] (5.0 cr)
Standard Chemistry Elective Courses
Take 6 or more credit(s) from the following:
• BIOL 4211 - Biochemistry (4.0 cr)
• CHEM 3201 - Sustainable Synthetic and Solid State Methods (2.0 cr)
• CHEM 3406 - Polymer Properties and Characterization (2.0 cr)
• CHEM 3407 - Polymer Synthesis (3.0 cr)
• CHEM 3503 - Quantum Chemical Models and Visualizations (2.0 cr)
• CHEM 4111 - Instrumental Analysis (5.0 cr)
• CHEM 4201 - Chemistry and Sustainable Applications to Global Problems (4.0 cr)
• CHEM 4352 - Synthesis (4.0 cr)
• CHEM 4551 - Theoretical Chemistry (4.0 cr)
• CHEM 4552 - Molecular Spectroscopy (3.0 cr)
• CHEM 4701 - Inorganic Chemistry (4.0 cr)
• CHEM 4751 - Advanced Inorganic Chemistry (2.0 cr)
• CHEM 4351 - Bioorganic Chemistry (2.0 cr)
or CHEM 4355 - Biochemistry of Carbohydrates and Glycoconjugates (4.0 cr)
or CHEM 4357 - Structural Methods of Chemical Biology (2.0 cr)
Chem 4358 – Protein Biochemistry (4.0 cr)

Biochemistry
Biochemistry Required Courses
BIOL 1111 - Fundamentals of Genetics, Evolution, and Development [SCI] (3.0 cr)
BIOL 2111 - Cell Biology [SCI-L] (4.0 cr)
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BIOL 3121 - Molecular Biology [SCI-L] (4.0 cr)
BIOL 4211 - Biochemistry (4.0 cr)
BIOL 4611 - Biochemistry Lab (1.0 cr)
PHYS 1091 - Principles of Physics I [SCI-L] (5.0 cr)
PHYS 1092 - Principles of Physics II [SCI-L] (5.0 cr)
or PHYS 1101 - General Physics I [SCI-L] (5.0 cr)
PHYS 1102 - General Physics II [SCI-L] (5.0 cr)
Advanced Biochemistry-based Elective
Take 4 or more credit(s) from the following:
• CHEM 4351 - Bioorganic Chemistry (2.0 cr)
• CHEM 4355 - Biochemistry of Carbohydrates and Glycoconjugates (4.0 cr)
• CHEM 4357 - Structural Methods of Chemical Biology (2.0 cr)
• Chem 4358 – Protein Biochemistry (4.0 cr)
•

Biochemistry Electives
For students planning to go to graduate school in biochemistry, it is recommended that they also take BIOL 4111 - Microbiology and
BIOL 4312 - Genetics.
Take 1 or more course(s) from the following:
• CHEM 3201 - Sustainable Synthetic and Solid State Methods (2.0 cr)
• CHEM 3406 - Polymer Properties and Characterization (2.0 cr)
• CHEM 3407 - Polymer Synthesis (3.0 cr)
• CHEM 3502 - Physical Chemistry: Quantum Mechanics [SCI] (4.0 cr)
• CHEM 3503 - Quantum Chemical Models and Visualizations (2.0 cr)
• CHEM 4111 - Instrumental Analysis (5.0 cr)
• CHEM 4201 - Chemistry and Sustainable Applications to Global Problems (4.0 cr)
• CHEM 4352 - Synthesis (4.0 cr)
• CHEM 4551 - Theoretical Chemistry (4.0 cr)
• CHEM 4552 - Molecular Spectroscopy (3.0 cr)
• CHEM 4701 - Inorganic Chemistry (4.0 cr)
• CHEM 4751 - Advanced Inorganic Chemistry (2.0 cr)

Chemistry, Green and Sustainable
Required
CHEM 2201 - Introduction to Environmental Chemistry (2.0 cr)
or CHEM 2202 - Introduction to Green Chemistry (2.0 cr)
BIOL 1111 - Fundamentals of Genetics, Evolution, and Development [SCI] (3.0 cr)
ENST 1101 - Environmental Problems and Policy [ENVT] (4.0 cr)
PHYS 1091 - Principles of Physics I [SCI-L] (5.0 cr)
PHYS 1092 - Principles of Physics II [SCI-L] (5.0 cr)
or PHYS 1101 - General Physics I [SCI-L] (5.0 cr)
PHYS 1102 - General Physics II [SCI-L] (5.0 cr)
Interdisciplinary Elective
Take 1 or more course(s) from the following:
• BIOL 2101 - Evolution of Biodiversity [SCI-L] (4.0 cr)
• BIOL 2111 - Cell Biology [SCI-L] (4.0 cr)
• BIOL 3131 - Ecology [SCI-L] (4.0 cr)
• ENST 3101 - Industrial Ecology (4.0 cr)
• GEOL 3501 - Hydrology [SCI] (4.0 cr)
• GEOL 3502 - Groundwater [ENVT] (4.0 cr)
• GEOL 3601 - Introduction to Geochemistry [SCI] (4.0 cr)
• PHYS 3004 - Atmospheric Physics [ENVT] (4.0 cr)
• STAT 1601 - Introduction to Statistics [M/SR] (4.0 cr)
or STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
Green and Sustainability Electives
Take 6 or more credit(s) from the following:
• CHEM 3201 - Sustainable Synthetic and Solid State Methods (2.0 cr)
• CHEM 3406 - Polymer Properties and Characterization (2.0 cr)
• CHEM 4201 - Chemistry and Sustainable Applications to Global Problems (4.0 cr)
• CHEM 4352 - Synthesis (4.0 cr)
Chemistry Electives
Take 4 or more credit(s) from the following:
• BIOL 4211 - Biochemistry (4.0 cr)
• CHEM 3407 - Polymer Synthesis (3.0 cr)
• CHEM 3411 - Polymer Chemistry Lab (1.0 cr)
• CHEM 3502 - Physical Chemistry: Quantum Mechanics [SCI] (4.0 cr)
• CHEM 3503 - Quantum Chemical Models and Visualizations (2.0 cr)
• CHEM 4111 - Instrumental Analysis (5.0 cr)
© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
Information current as of May 27, 2022

• CHEM 4351 - Bioorganic Chemistry (2.0 cr)
• CHEM 4355 - Biochemistry of Carbohydrates and Glycoconjugates (4.0 cr)
• CHEM 4357 - Structural Methods of Chemical Biology (2.0 cr)
• Chem 4358 – Protein Biochemistry (4.0 cr)
• CHEM 4551 - Theoretical Chemistry (4.0 cr)
• CHEM 4701 - Inorganic Chemistry (4.0 cr)
• CHEM 4711 - Inorganic Chemistry Lab (1.0 cr)
• CHEM 4751 - Advanced Inorganic Chemistry (2.0 cr)
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Morris Campus

Chemistry Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate minor related to major
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 24 to 28
The chemistry curriculum focuses on the structure of matter and the conditions required for material change. It prepares students for
postgraduate work in a wide variety of fields, or for careers in industry or secondary teaching.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
Courses may not be taken S-N except where noted. Up to 2 courses with a grade of D or D+ may be used to meet the minor
requirements if offset by an equivalent number of credits of coursework with a grade of A or B. The GPA in the minor courses must be
at least 2.00.
Required Courses
CHEM 1101 - General Chemistry I [SCI-L] (5.0 cr)
CHEM 1102 - General Chemistry II [SCI-L] (5.0 cr)
CHEM 2301 - Organic Chemistry I [SCI] (4.0 cr)
CHEM 2311 - Organic Chemistry Lab I (1.0 cr)
Elective Courses
Three elective courses are required. Students must take either CHEM 3101 or 3501. Two additional courses are also required. If
CHEM 3101 is not taken, one of the two courses must include lab or have an additional concurrent lab registration.
If CHEM 3101 is taken:
CHEM 3101 - Analytical Chemistry [SCI-L] (4.0 cr)
Take 6 or more credit(s) from the following:
• BIOL 4211 - Biochemistry (4.0 cr)
• CHEM 3201 - Sustainable Synthetic and Solid State Methods (2.0 cr)
• CHEM 3406 - Polymer Properties and Characterization (2.0 cr)
• CHEM 3407 - Polymer Synthesis (3.0 cr)
• CHEM 3501 - Physical Chemistry: Thermodynamics [SCI] (4.0 cr)
• CHEM 3502 - Physical Chemistry: Quantum Mechanics [SCI] (4.0 cr)
• CHEM 3503 - Quantum Chemical Models and Visualizations (2.0 cr)
• CHEM 4111 - Instrumental Analysis (5.0 cr)
• CHEM 4201 - Chemistry and Sustainable Applications to Global Problems (4.0 cr)
• CHEM 4352 - Synthesis (4.0 cr)
• CHEM 4551 - Theoretical Chemistry (4.0 cr)
• CHEM 4552 - Molecular Spectroscopy (3.0 cr)
• CHEM 4701 - Inorganic Chemistry (4.0 cr)
• CHEM 4751 - Advanced Inorganic Chemistry (2.0 cr)
• GEOL 3601 - Introduction to Geochemistry [SCI] (4.0 cr)
• CHEM 2201 - Introduction to Environmental Chemistry (2.0 cr)
or CHEM 2202 - Introduction to Green Chemistry (2.0 cr)
• CHEM 2302 - Organic Chemistry II [SCI] (4.0 cr)
or CHEM 2304 - Organic Chemistry II with a Biological Emphasis [SCI] (4.0 cr)
• CHEM 4351 - Bioorganic Chemistry (2.0 cr)
or CHEM 4355 - Biochemistry of Carbohydrates and Glycoconjugates (4.0 cr)
or CHEM 4357 - Structural Methods of Chemical Biology (2.0 cr)
or Chem 4358 – Protein Biochemistry (4.0 cr)
or If CHEM 3101 is not taken:
CHEM 3501 - Physical Chemistry: Thermodynamics [SCI] (4.0 cr)
Physical Chemistry
CHEM 3502 - Physical Chemistry: Quantum Mechanics [SCI] (4.0 cr)
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CHEM 3511 - Physical Chemistry Lab (1.0 cr)
or Inorganic Chemistry
CHEM 4701 - Inorganic Chemistry (4.0 cr)
CHEM 4711 - Inorganic Chemistry Lab (1.0 cr)
or Biochemistry
BIOL 4211 - Biochemistry (4.0 cr)
BIOL 4611 - Biochemistry Lab (1.0 cr)
or Polymer Chemistry
CHEM 3406 - Polymer Properties and Characterization (2.0 cr)
CHEM 3411 - Polymer Chemistry Lab (1.0 cr)
Additional Elective
Take 1 or more course(s) from the following:
• BIOL 4211 - Biochemistry (4.0 cr)
• CHEM 2201 - Introduction to Environmental Chemistry (2.0 cr)
• CHEM 2202 - Introduction to Green Chemistry (2.0 cr)
• CHEM 2302 - Organic Chemistry II [SCI] (4.0 cr)
• CHEM 2304 - Organic Chemistry II with a Biological Emphasis [SCI] (4.0 cr)
• CHEM 3201 - Sustainable Synthetic and Solid State Methods (2.0 cr)
• CHEM 3406 - Polymer Properties and Characterization (2.0 cr)
• CHEM 3407 - Polymer Synthesis (3.0 cr)
• CHEM 3502 - Physical Chemistry: Quantum Mechanics [SCI] (4.0 cr)
• CHEM 3503 - Quantum Chemical Models and Visualizations (2.0 cr)
• CHEM 4201 - Chemistry and Sustainable Applications to Global Problems (4.0 cr)
• CHEM 4351 - Bioorganic Chemistry (2.0 cr)
• CHEM 4352 - Synthesis (4.0 cr)
• CHEM 4355 - Biochemistry of Carbohydrates and Glycoconjugates (4.0 cr)
• CHEM 4357 - Structural Methods of Chemical Biology (2.0 cr)
• Chem 4358 – Protein Biochemistry (4.0 cr)
• CHEM 4551 - Theoretical Chemistry (4.0 cr)
• CHEM 4552 - Molecular Spectroscopy (3.0 cr)
• CHEM 4701 - Inorganic Chemistry (4.0 cr)
• CHEM 4751 - Advanced Inorganic Chemistry (2.0 cr)
• GEOL 3601 - Introduction to Geochemistry [SCI] (4.0 cr)
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by Jeri Squier
(squierj@umn.edu)
Approvals Pending: Curriculum Committee > Campus Assembly > Catalog
Effective Status:
Active
Effective Term:
1233 - Spring 2023
Course:
CHEM 4358
Institution:
UMNMO - Morris
Campus:
UMNMO - Morris
Career:
UGRD
College:
MDSM Department:
10565 General
Course Syllabus
Course Title Short:
Course Title Long:
Max-Min Credits for
Course:

Catalog Description:

Print in Catalog?:
Additional Course
Information (for
catalog production):
Grading Basis:
Honors Course:
Online Course:
Course Typically
Offered:
Component 1:
Component 2:
Auto Enroll Course:
Graded Component:
Academic Progress
Units:

Protein Biochem
Protein Biochemistry
4.0 to 4.0 credit(s)
Advanced studies of structure and function of proteins and polypeptide bioconjugates.
Chemical and biological synthesis, structural analysis, use of complex domains to produce
biological molecules. This course will involve extensive reading in the primary literature.
[Note: no credit for students who have received credit for Chem 4351 and/or 4357) prereq:
2302 (or 2304) or Biol 3700, Biol 4211
Yes
<No text provided>
OPT
No
No
Periodic Spring
LEC
<No text provided>
No
LEC
4.0 credit(s) (Not allowed to bypass limits.)

Financial Aid Progress
Units:
Repetition of Course:
Course Prerequisites
for Catalog:
Course Equivalency:
Cross-listings:
Add Consent
Requirement:
Drop Consent
Requirement:
Enforced Prerequisites:
(course-based or noncourse-based):
Editor Comments:
Proposal Changes:
History Information:
Assessment and Goals:

4.0 credit(s) (Not allowed to bypass limits.)
Repetition not allowed.
<No Text Provided>
03090 - Chem 4351,4357,4358
No cross-listings
No required consent
No required consent
012194 - 2302 (or 2304) or Biol 3700,4211

<No text provided>
<No text provided>
04.12.22 - Received division approval. js
<No text provided>
Methods of protein synthesis and analysis are vital concepts for new biochemists to
understand and to implement. Students who can use basic visualization programs/coding
Rationale for Changes
languages such as PyMol/Python are at an advantage to those who cannot. There are no
or Exceptions:
resource concerns as this class will rotate with Chem 4355 (Biochemistry of Carbohydrates
and Glycoconjugates).
Course Syllabus: <No text provided>
General Education
Faculty Sponsor Name:
Alyssa Pirinelli
Requirement this course fulfills:
<No text provided>
Other Requirement this course fulfills: <No text provided>
Approval
Provisional Approval: Approval not yet given
Regular Approval:
Requested on Jul 28, 2022

4/28/22, 11:52 AM

Programs : University Catalogs

University Catalogs
Morris campus
Program Sample Plan
Program name:

Chemistry B.A.

Sub-plan:

Biochemistry

Sample Plan:

Biochemistry

Total Credits:
120.0
The sample plan below shows you one of several possible ways to complete this degree. Your academic plan may look different if you have already fulfilled some
requirements, if you have multiple course options to choose from in your major, or if courses don't fit your schedule in a given term. Use Graduation Planner to make
your customized plan, and work with your academic adviser to ensure that you are on track to graduate on time.

Year 1 - Fall Semester: 15.0 cr

Year 1 - Spring Semester: 15.0 cr

CHEM 1101 - General Chemistry I : 5.0 cr : SCI-L
BIOL 1111 - Fundamentals of Genetics, Evolution, and Development : 3.0 cr
: SCI
GE (Intellectual Community) :2.0 cr
MATH 1101 - Calculus I : 5.0 cr : M/SR

CHEM 1102 - General Chemistry II : 5.0 cr : SCI-L
PHYS 1101 - General Physics I : 5.0 cr : SCI-L
MATH 1102 - Calculus II : 5.0 cr : M/SR

Year 2 - Fall Semester: 15.0 cr

Year 2 - Spring Semester: 14.0 cr

PHYS 1101 - General Physics I : 5.0 cr : SCI-L
CHEM 2301 - Organic Chemistry I : 4.0 cr : SCI
CHEM 2311 - Organic Chemistry Lab I : 1.0 cr
PHYS 1102 - General Physics II : 5.0 cr : SCI-L

BIOL 2111 - Cell Biology : 4.0 cr : SCI-L
CHEM 2304 - Organic Chemistry II with a Biological Emphasis : 4.0 cr : SCI
BIOL 3121 - Molecular Biology : 4.0 cr : SCI-L
CHEM 2321 - Introduction to Research I : 1.0 cr
CHEM 2322 - Introduction to Research II : 1.0 cr

Year 3 - Fall Semester: 13.0 cr

Year 3 - Spring Semester: 16.5 cr

GenEd or Elective 4.0 cr
CHEM 3101 - Analytical Chemistry : 4.0 cr : SCI-L
BIOL 4211 - Biochemistry : 4.0 cr
BIOL 4611 - Biochemistry Lab : 1.0 cr

Language :4.0 cr
CHEM 3901 - Chemistry Seminar I : 0.5 cr
GenEd or Elective 4.0 cr
GenEd or Elective 4.0 cr
Language :4.0 cr

Year 4 - Fall Semester: 13.5 cr

Year 4 - Spring Semester: 18.0 cr

CHEM 4357 - Structural Methods of Chemical Biology : 2.0 cr
CHEM 3501 - Physical Chemistry: Thermodynamics : 4.0 cr : SCI
CHEM 4901 - Chemistry Seminar II : 0.5 cr
GenEd or Elective 4.0 cr
GenEd or Elective 3.0 cr

GenEd or Elective 4.0 cr
CHEM 4701 - Inorganic Chemistry : 4.0 cr
GenEd or Elective 4.0 cr
GenEd or Elective 4.0 cr
CHEM 4351 - Bioorganic Chemistry : 2.0 cr

Contact One Stop: e-mail: Contact Morris One Stop

This is autogenerated by PCAS so i'll attempt to make those go away and put either 4358 or 4355 in there

https://onestop2.umn.edu/pcas/viewCatalogSamplePlan.do?samplePlanId=86411&programID=302&programSeq=114659&campus=UMNMO
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Form A: Discipline Summary
Date: September 2022
Discipline/Division: Computer Science
Catalog Years (e.g., 2021-2023): 2023-2025
Statistical Summary of Proposed Changes:
(a)
Present

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(from current catalog)

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

54

54

0

26

26

0

*Includes required courses from other disciplines.

Please summarize the proposed changes.
CSci is splitting the content of CSci 1201 Introduction to Digital Media Computation into two parts (CSci 1221
and CSci 1222). The goal is to give students a two-credit option for fulfilling their M/SR general education
requirement that also allows them to continue further study if they wish.

What are the financial or staffing implications of this proposal for the Discipline?
None
What are the financial or staffing implications of this proposal for other Disciplines?
None

The University of Minnesota is an equal opportunity educator & employer.
♥ 2018 by the Regents of the University of Minnesota.

Morris Campus

Computer Science B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 54
• Degree: Bachelor of Arts
The computer science curriculum is designed to not only provide a solid background in fundamentals, but also to continuously respond
to rapid changes in the field of computing by equipping our students with modern tools, approaches, and cutting-edge concepts and
technologies. Coursework in computer science spans three core areas of computing, including theory, software development, and
systems. Beginning computer science courses are open to non-majors and satisfy the mathematical and symbolic reasoning
component of the general education requirements. All computer science majors must complete a senior seminar capstone experience,
and the discipline prides itself on the high quality of students' papers and presentations in this course. The program also includes
mathematics or statistics in the required coursework. The computer science discipline is dedicated to offering a flexible set of important
and relevant electives, which we update annually. Student input informs the electives we offer, and student input has inspired the
creation of several electives.
Computer science majors develop software, explore hardware systems, and apply theoretical concepts. Reflecting the collaborative
nature of today's world, team work is heavily integrated into computer science coursework. Students are encouraged to use and
supplement their formal education through research opportunities, internship experiences, programming and robotics competitions, and
student and professional organizations. Many students take advantage of the opportunity to collaborate with computer science faculty
on research projects, presenting the results at international, national, and regional conferences, as well as at UMM's Undergraduate
Research Symposium.
Study in computer science is required for management and math majors at UMM, as well as for students pursuing a variety of preengineering programs. Many UMM computer science majors enter the job market upon graduation, primarily in the computing industry.
Others pursue postgraduate work toward a masters or doctoral degree in computing, business, library science, or a variety of other
fields.
The student learning objectives of the computer science program span the following five categories:
Students will be able to apply fundamental principles of computer science to solve problems in all core areas of computer science.
Students will demonstrate technological flexibility through the ability to employ new sets of tools effectively.
Students will be able to communicate technical ideas effectively both orally and in written form.
Students will demonstrate their ability to work in groups as part of an effective team.
Students will be able to identify and analyze ethical implications involving technology.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education
requirements.

Program Requirements
Students are required to take 2 semester(s) of any second language.
Grades of D or D+ in CSCI 1201 1221, 1222, 1301, 1302, 2101, Math 2202, and 3411 may
not be used to meet the major requirements.
No more than one course with a grade of D or D+, offset by an equivalent number of credits of A or B grades, may be used to meet the
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requirements for a computer science major.
Non-elective courses may not be taken S-N unless offered S-N only. Up to 4 credits of CSci 4xxx taken S-N may be counted towards
the major requirements.
A minimum GPA of 2.00 is required in the major to graduate. The GPA includes all, and only, University of Minnesota coursework.
Grades of "F" are included in GPA calculation until they are replaced.
Elective courses: computer science major electives are divided into three areas: systems Systems courses (CSCI 44xx), theory Theory
courses (CSCI 45xx), and programming and languages Processes, Programming, and Languages courses (CSCI 46xx). The discipline
offers an array of courses in each area. The courses listed are representative of the courses offered. New courses are continually
developed and added to keep up with changes in the field.
Required Courses
CSCI 1201 - Introduction to Digital Media Computation [M/SR] (4.0 cr)
CSCI 1221 - Introductory Programming Concepts I [M/SR] (2.0 cr)
and CSCI 1222 – Introductory Programming Concepts II (2.0 cr)
or CSCI 1301 - Problem Solving and Algorithm Development [M/SR] (4.0 cr)
CSCI 1302 - Foundations of Computer Science [M/SR] (4.0 cr)
or MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
MATH 3411 - Discrete and Combinatorial Mathematics (4.0 cr)
CSCI 2101 - Data Structures [M/SR] (5.0 cr)
CSCI 3413 - Computing Systems: Concepts (3.0 cr)
CSCI 3412 - Computing Systems: Practicum (2.0 cr)
CSCI 3501 - Algorithms and Computability (5.0 cr)
CSCI 3601 - Software Design and Development (5.0 cr)
CSCI 4901 - Senior Seminar (2.0 cr)
IS 1091 - Ethical and Social Implications of Technology [E/CR] (2.0 cr)
Elective Courses
Take 10 or more credit(s) including exactly 3 sub-requirements(s) from the following:
Computing Systems Courses (44xx):
Take 2 - 4 credit(s) from the following:
• CSCI 4403 - Systems: Data Mining (4.0 cr)
• CSCI 4409 - Systems: Programming for Parallel Architecture (2.0 cr)
• CSCI 4410 - Systems: Cloud Computing Architectures (2.0 cr)
• CSCI 4453 - Systems: Database Systems (4.0 cr)
• CSCI 4454 - Systems: Robotics (4.0 cr)
• CSCI 4457 - Systems: Ubiquitous Computing (4.0 cr)
• CSCI 4458 - Systems: Bioinformatic Systems (4.0 cr)
• Theory Courses (45xx):
Take 2 - 4 credit(s) from the following:
• CSCI 4506 - Theory: Fuzzy Logic and Fuzzy Sets (2.0 cr)
• CSCI 4553 - Theory: Evolutionary Computation and Artificial Intelligence (4.0 cr)
• CSCI 4554 - Theory: Cryptography (4.0 cr)
• CSCI 4555 - Theory: Neural Networks and Machine Learning (4.0 cr)
• CSCI 4557 - Theory: Quantum Computing (4.0 cr)
• Processes, Programming, and Languages Courses (46xx):
Take 2 - 4 credit(s) from the following:
CSCI 2601 – Processes, Programming, and Languages: Introduction to Funtional Programming (2.0 cr)
• CSCI 4604 - Processes, Programming, and Languages: Graphical User Interfaces (2.0 cr)
• CSCI 4605 - Processes, Programming, and Languages: Refactoring (2.0 cr)
• CSCI 4610 - Processes, Programming, and Languages: Programming for Cloud Computing (2.0 cr)
• CSCI 4651 - Processes, Programming, and Languages: Programming Languages (4.0 cr)
• CSCI 4654 - Processes, Programming, and Languages: Modern Functional Programming (4.0 cr)
• CSCI 4656 - Processes, Programming, and Languages: Human-Computer Interaction and Interface Design (4.0 cr)
• CSCI 4657 - Processes, Programming, and Languages: Programming Languages for Client-Server Systems (4.0 cr)
• CSCI 4658 - Processes, Programming, and Languages: Usability, Design, and Mobile Technologies (4.0 cr)
• CSCI 4659 - Processes, Programming, and Languages: Measuring and Managing Software Quality (4.0 cr)
Math and Statistics Electives
MATH 1101 and above, excluding MATH 2211, or STAT 2xxx and above, excluding STAT 3701.
Take 12 or more credit(s) from the following:
• CSCI 2701 - Introduction to Data Science [M/SR] (4.0 cr)
• MATH 1101 - Calculus I [M/SR] (5.0 cr)
• MATH 1102 - Calculus II [M/SR] (5.0 cr)
• MATH 2101 - Calculus III [M/SR] (4.0 cr)
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• MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
• MATH 2401 - Differential Equations [M/SR] (4.0 cr)
• MATH 2501 - Probability and Stochastic Processes [M/SR] (4.0 cr)
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• MATH 3111 - Linear Algebra (4.0 cr)

•MATH 3xxx
•MATH 4xxx
•STAT 2xxx
• STAT 3501 - Survey Sampling [M/SR] (4.0 cr)
• STAT 3601 - Data Analysis [M/SR] (4.0 cr)
• STAT 3611 - Multivariate Statistical Analysis [M/SR] (4.0 cr)
• STAT 3901 - Statistical Communication (2.0 cr)
•STAT 4xxx
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Morris Campus

Computer Science Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate minor related to major
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 26
Objectives--The computer science curriculum is designed to provide students with a strong foundation in the diverse and rapidly
changing field of computing. The science of computing is emphasized with a focus on fundamental principles and the formal
underpinnings of the field. Students are encouraged to use and supplement their formal education through a variety of research
opportunities, participation in discipline colloquia and student/professional organizations, and pursuit of internship experiences or
international studies opportunities.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
No more than two courses with a grade of D or D+, offset by an equivalent number of credits of A or B grades, may be used to meet the
requirements for a computer science minor. Non-elective courses taken S-N may not be counted towards the minor. A minimum GPA of
2.00 is required in the minor in order to graduate. The GPA includes all, and only, University of Minnesota coursework. Grades of "F"
are included in GPA calculation until they are replaced.
Required Courses
CSCI 1201 - Introduction to Digital Media Computation [M/SR] (4.0 cr)
CSCI 1221 - Introductory Programming Concepts I [M/SR] (2.0 cr)
and CSCI 1222 – Introductory Programming Concepts II (2.0 cr)
or CSCI 1301 - Problem Solving and Algorithm Development [M/SR] (4.0 cr)
CSCI 1302 - Foundations of Computer Science [M/SR] (4.0 cr)
or MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
MATH 3411 - Discrete and Combinatorial Mathematics (4.0 cr)
CSCI 2101 - Data Structures [M/SR] (5.0 cr)
Required Elective Courses
Take 5 or more credit(s) from the following:
• CSCI 3501 - Algorithms and Computability (5.0 cr)
• CSCI 3601 - Software Design and Development (5.0 cr)
• CSCI 3412 - Computing Systems: Practicum (2.0 cr)
• CSCI 3413 - Computing Systems: Concepts (3.0 cr)
Take 4 or more credit(s) from the following:
• CSCI 3413 - Computing Systems: Concepts (3.0 cr)
• CSCI 3412 - Computing Systems: Practicum (2.0 cr)
• CSCI 3501 - Algorithms and Computability (5.0 cr)
• CSCI 3601 - Software Design and Development (5.0 cr)
•CSci 4xxx
Minor Elective Courses
Take 4 or more credit(s) from the following:
• CSCI 2601 – Processes, Programming, and Languages: Introduction to Funtional Programming (2.0 cr)
• CSCI 2701 - Introduction to Data Science [M/SR] (4.0 cr)
• MATH 1021 - Survey of Calculus [M/SR] (4.0 cr)
• MATH 1101 - Calculus I [M/SR] (5.0 cr)
• MATH 1102 - Calculus II [M/SR] (5.0 cr)
• MATH 2101 - Calculus III [M/SR] (4.0 cr)
• MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
• MATH 2401 - Differential Equations [M/SR] (4.0 cr)
• MATH 2501 - Probability and Stochastic Processes [M/SR] (4.0 cr)
• MATH 3111 - Linear Algebra (4.0 cr)
•MATH 3xxx
© 2005 by the Regents of the University of Minnesota
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•MATH 4xxx
•STAT 1xxx

© 2005 by the Regents of the University of Minnesota
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•STAT 2xxx
• STAT 3501 - Survey Sampling [M/SR] (4.0 cr)
• STAT 3601 - Data Analysis [M/SR] (4.0 cr)
• STAT 3611 - Multivariate Statistical Analysis [M/SR] (4.0 cr)
• STAT 3901 - Statistical Communication (2.0 cr)
•STAT 4xxx
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The University of Minnesota is an equal opportunity educator and employer.
Information current as of June 16, 2022

UNIVERSITY OF MINNESOTA, MORRIS

Multiple Course Revisions

Route this form to:
UMM Dean’s Office
315 Behmler Hall

UMM

Multiple Course
Revisions

Rev: 04/2018

This form is for presenting changes to Curriculum Committee; the information will still need to be entered in ECAS.
Sending this form to Curriculum Committee for approval means Discipline and Division approval has been received.

Date: September 2022
Discipline: Computer Science
Curriculum Committee Approval Date:
Course Revision #1 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
CSCI 1201. Introduction to Digital Media Computation. (M/SR; 4 cr. ; Student Option; Every Spring) Using
images, sounds, and movies to introduce problem solving, data representation, data manipulation, and
programming principles including recursion. Introduction to basic ideas in hardware, software, and computing.
Rationale for change:
Inactivate. CSci recently added two new 2-credit courses (CSci 1221, followed by CSci 1222) to satisfy the
introductory programming course requirement.
Course Revision #1

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

CSCI 2101. Data Structures. (M/SR; 5 cr; Student Option; Every Fall)
Introduction to data structures, including stacks, queues, trees, and graphs; implementation of abstract data
types and introduction to software testing, using object oriented techniques and reusable libraries. (4 hrs lect, 2
hrs lab) prereq: 1201 or 1222 or 1301 or instr consent
Rationale for change:
CSci recently added two new 2-credit courses (CSci 1221, followed by CSci 1222) to satisfy the introductory
programming course requirement. The second course, CSci 1222, is added as a pre-req option.
Course Revision #2

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

CSCI 2601. Interactive Computer Graphics Processes, Programming, and Languages: Introduction to
Functional Programming. (4 cr 2 cr; M/SR; Student Option; Periodic Fall, Spring)
Introduction to interactive graphics programming. Display hardware, graphics processing pipeline, geometric
modeling, image formats, and color theories. Graphics programming using graphics hardware and display
technology. [Note: no elective credit for CSci majors or minors]
Introduction to functional programming concepts and practices: immutability, pure functions, recursion, higher
order functions, data-driven programming. prereq 1201 or 1222 or instr consent
Rationale for change:
Reactivate. Functional programming is an important set of concepts and practices applicable in many areas of
software development. Currently students who take CSci 1301 as their introductory CSci course learn
functional programming, but those who take 1201 or high school AP do not. This course is a 2-credit
opportunity for students to get introduced to this programming paradigm early in their CSci career. This course
will be taken by those who already have their M/SR requirement satisfied, so it's not appropriate for M/SR
designator.
The University of Minnesota is an equal opportunity educator & employer.
2018 by the Regents of the University of Minnesota.
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Course Revision #3

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

CSCI/STAT 2701. Introduction to Data Science. (M/SR; 4 cr. ; Student Option; Every Spring) Same as Stat
2701. Introduction to data science and informatics and their application to real world scenarios. Computational
approaches to data types; database creation including technologies such as SQL/noSQL; data visualization; data
reduction, condensation, partitioning; statistical modeling; and communicating results. prereq: CSci 1201 or
1222 or CSci 1251 or CSci 1301, Stat 1601 or Stat 2601 or Stat 2611 or instr consent
Rationale for change:
CSci recently added two new 2-credit courses (CSci 1221, followed by CSci 1222) to satisfy the introductory
programming course requirement. The second course, CSci 1222, is added as a pre-req option.
Course Revision #4

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

CSCI 3412. Computing Systems: Practicum. (2 cr. ; Student Option; Every Fall) Lab experience with key
computing systems tools and concepts. Command-line tools; shell and system scripting; system programming.
Pointers and explicit memory management. Digital logic, gates, electronics, and microcomputers. Network
organization and communication; client-server programming. Processes and threads; parallel and distributed
computing. Performance and profiling. [Note: Credit will not be granted if credit has been received for CSci
3401 or CSci 3403] prereq: CSci 1302 or both Math 2202 and Math 3411, CSci 2101 or instr consent
Rationale for change:
Change CSci 1302 prerequisite from "enforced" to "not enforced"
The course uses a small amount of CSci 1302 material, and often students are familiar with these specific
subjects through other background. Handling registration exceptions manually may be a barrier for transfer
students and others with non-standard backgrounds to completing their degrees in a timely manner.

The University of Minnesota is an equal opportunity educator & employer.
2018 by the Regents of the University of Minnesota.
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CSCI 1221 - VIEW COURSE PROPOSAL

Department
on 6/1/22
Approvals Received:
by Jeri Squier
(squierj@umn.edu)
Approvals Pending: Curriculum Committee > Campus Assembly > Catalog
Effective Status:
Active
Effective Term:
1239 - Fall 2023
Course:
CSCI 1221
Institution:
UMNMO - Morris
Campus:
UMNMO - Morris
Career:
UGRD
College:
MDSM Department:
10565 General
Course Syllabus
Course Title Short:
Course Title Long:
Max-Min Credits for
Course:
Catalog Description:
Print in Catalog?:
Additional Course
Information (for catalog
production):
Grading Basis:
Honors Course:
Online Course:
Course Typically
Offered:
Component 1:
Component 2:
Auto Enroll Course:
Graded Component:
Academic Progress Units:
Financial Aid Progress
Units:
Repetition of Course:

Intro Programming Concepts I
Introductory Programming Concepts I
2.0 to 2.0 credit(s)
Basic ideas of data representation, data manipulation, problem solving, and
programming. Introduction to programming constructs including defining functions,
using conditional execution, and repetition.
Yes
<No text provided>
OPT
No
No
Every Spring
LEC
<No text provided>
No
LEC
2.0 credit(s) (Not allowed to bypass limits.)
2.0 credit(s) (Not allowed to bypass limits.)
Repetition not allowed.

Course Prerequisites for
Catalog:
Course Equivalency:
Cross-listings:
Add Consent
Requirement:
Drop Consent
Requirement:
Enforced Prerequisites:
(course-based or noncourse-based):
Editor Comments:
Proposal Changes:
History Information:
Assessment and Goals:

<No Text Provided>
<No text provided>
No cross-listings
No required consent
No required consent
No prerequisites

<No text provided>
<No text provided>
04.12.22 - Received division approval. js
<No text provided>
This proposal splits the content of CSci 1201 Introduction to Digital Media
Rationale for Changes or Computation (which is inactivated as of F2023) into two parts. The goal is to give
Exceptions:
students a two-credit option for fulfilling their M/SR general education requirement that
also allows them to continue further study if they wish.
Course Syllabus: <No text provided>
General Education
Faculty Sponsor Name:
Kristin Lamberty
Requirement this course fulfills:
M/SR M/SR Mathematical/Symbolic Reasoning
Other Requirement this course fulfills: <No text provided>
Approval
Provisional Approval: Approval not yet given
Regular Approval:
Requested on Jul 28, 2022

CSCI 1222 - VIEW COURSE PROPOSAL

Department
on 6/1/22
Approvals Received:
by Jeri Squier
(squierj@umn.edu)
Approvals Pending: Curriculum Committee > Campus Assembly > Catalog > PeopleSoft Manual Entry
Effective Status:
Active
Effective Term:
1239 - Fall 2023
Course:
CSCI 1222
Institution:
UMNMO - Morris
Campus:
UMNMO - Morris
Career:
UGRD
College:
MDSM Department:
10565 General
Course Syllabus
Course Title Short:
Course Title Long:
Max-Min Credits for
Course:
Catalog Description:
Print in Catalog?:
Additional Course
Information (for catalog
production):
Grading Basis:
Honors Course:
Online Course:
Course Typically Offered:
Component 1:
Component 2:
Auto Enroll Course:
Graded Component:
Academic Progress Units:
Financial Aid Progress
Units:
Repetition of Course:

Intro Programming Concepts II
Introductory Programming Concepts II
2.0 to 2.0 credit(s)
Introduction to programming concepts including recursion, higher-order functions, and
object-oriented programming. Application of basic programming constructs in
increasingly complex ways.
Yes
<No text provided>
OPT
No
No
Every Spring
LEC
<No text provided>
No
LEC
2.0 credit(s) (Not allowed to bypass limits.)
2.0 credit(s) (Not allowed to bypass limits.)
Repetition not allowed.

Course Prerequisites for
Catalog:
Course Equivalency:
Cross-listings:
Add Consent Requirement:
Drop Consent
Requirement:
Enforced Prerequisites:
(course-based or noncourse-based):
Editor Comments:
Proposal Changes:
History Information:
Assessment and Goals:
Rationale for Changes or
Exceptions:

<No Text Provided>
<No text provided>
No cross-listings
No required consent
No required consent
CSci 1221 or instructor consent
<No text provided>
<No text provided>
04.12.22 - Received division approval. js
<No text provided>
This proposal splits the content of CSci 1201 Introduction to Digital Media
Computation into two parts. The goal is to give students a two-credit option for
fulfilling their M/SR general education requirement that also allows them to continue
further study if they wish.

Course Syllabus: <No text provided>
General Education
Faculty Sponsor Name:
Kristin Lamberty
Requirement this course fulfills:
<No text provided>
Other Requirement this course fulfills: <No text provided>
Approval
Provisional Approval: Approval not yet given
Regular Approval:
Requested on Jul 28, 2022

UNIVERSITY OF MINNESOTA, MORRIS

Curriculum Committee
Form A: Discipline Summary
Date: September 2022
Discipline/Division: Data Science
Catalog Years (e.g., 2021-2023): 2023-2025
Statistical Summary of Proposed Changes:

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:
*Includes required courses from other disciplines.

Please summarize the proposed changes.
CSci is splitting the content of CSci 1201 Introduction to Digital Media Computation into two parts (CSci 1221
and CSci 1222). The goal is to give students a two-credit option for fulfilling their M/SR general education
requirement that also allows them to continue further study if they wish. Allow students to substitute Phil 2115
for IS 1091. Allow one D or D+ course to meet requirements if offset by A or B grades.
What are the ﬁnancial or staﬃng implications of this proposal for the Discipline?
None
What are the ﬁnancial or staﬃng implications of this proposal for other Disciplines?
None

The University of Minnesota is an equal opportunity educator &

employer.
© 2018 by the Regents of the University of Minnesota.

Morris Campus

Data Science Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate free-standing minor
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 26 to 32
• N/A
Data science is one of the fastest growing segments in the modern economy. It is inherently multidisciplinary and offers high job
satisfaction. The Division of Science and Math is dedicated to "quality undergraduate instruction in the natural and mathe matical
sciences so that its graduates are well prepared to seek employment at the B.A. level, to enter graduate or professional school, or to
teach at the secondary school level."
UMM is also dedicated to "preparing its students to be global citizens who value and pursue intellectual growth, civic engagement,
intercultural competence, and environmental stewardship." Being an informed global citizen and making informed decisions about
public policy (civic engagement) and environmental issues (stewardship) is enhanced by the ability to understand, interpret, and
analyze data-- all skills developed by the minor. Jobs not directly data-related are increasingly data-driven and the more data-savvy a
student, the more prepared they will be to pursue their aspirations.
Although the majority of courses in the minor are Stats and CSci, data science has its own techniques, concerns, and professional
communities. A data science minor will aid students interested in pursuing a career in data science or one that entails working with data
scientists. A strong industry drive for practitioners to develop 'non-technical coursework' strongly aligns with the values of a liberal arts
education and provides students the opportunity to leverage non-technical interests and coursework to increase their attractiveness to
potential employers and graduate programs.
Objectives:
Familiarize students with the techniques and foundational material necessary for students to pursue future studies or careers in data
science.
Ensure that students understand the ethical implications inherent in the data science field.
Develop the knowledge, skills, and experiences necessary to properly deal with data (data acumen).
Ensure that students can properly communicate data science ideas and results to both broad and specialized audiences.
Learning Outcomes:
Students will gain the ability to apply knowledge of data science to other disciplines
Students will develop their data acumen.
Students will be able to demonstrate an understanding of the ethical implications inherent in the data science discipline.
Students will be able to communicate data science ideas and results to both broad and specialized audiences effectively using
presentation skills and visualizations.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
Courses may not be taken S-N unless offered S-N only.
A minimum GPA of 2.00 is required in the minor to graduate. The GPA includes all, and only, University of Minnesota coursework.
Grades of "F" are included in GPA calculation until they are replaced.
No more than one course with a grade of D or D+, offset by an equivalent number of credits of A or B grades, may be used to meet the
requirements for a data science minor.

© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
Information current as of August 19, 2022

Statistical Literacy
STAT 1601 - Introduction to Statistics [M/SR] (4.0 cr)
or STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
Computational Literacy
CSCI 1201 - Introduction to Digital Media Computation [M/SR] (4.0 cr)
CSCI 1221 Introductory Programming Concepts I [M/SR] (2 cr)
and CSCI 1222 Introductory Programming Concepts II (2cr)
or CSCI 1251 - Computational Data Management and Manipulation [M/SR] (4.0 cr)
or CSCI 1301 - Problem Solving and Algorithm Development [M/SR] (4.0 cr)
Ethics
IS 1091 - Ethical and Social Implications of Technology [E/CR] (2.0 cr)
or PHIL 2115 - Ethics and Artificial Intelligenc[E/CR] (2.0 cr)
Core
Introduction to Data Science
CSCI 2701 - Introduction to Data Science [M/SR] (4.0 cr)
or STAT 2701 - Introduction to Data Science [M/SR] (4.0 cr)
Intermediate Data Science
CSCI 3701 - Intermediate Data Science (4.0 cr)
or STAT 3701 - Intermediate Data Science (4.0 cr)
Electives
At least one course from the list below or discipline approved course.
Take 1 or more course(s) from the following:
• STAT 3501 - Survey Sampling [M/SR] (4.0 cr)
• STAT 4601 - Biostatistics (4.0 cr)
• STAT 4631 - Design and Analysis of Experiments (4.0 cr)
• STAT 4651 - Applied Nonparametric Statistics (4.0 cr)
• STAT 4671 - Statistical Computing (4.0 cr)
• STAT 4681 - Introduction to Time Series Analysis (4.0 cr)

Program Sub-plans
Students are required to complete one of the following sub-plans.

Computer Science
Data Structure, Algorithms and Complexity
CSCI 2101 - Data Structures [M/SR] (5.0 cr)
CSCI 3501 - Algorithms and Computability (5.0 cr)

Statistics
Multivariate Statistics
STAT 3611 - Multivariate Statistical Analysis [M/SR] (4.0 cr)

© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
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UNIVERSITY OF MINNESOTA, MORRIS

Route this form to:
Appropriate
Division Office

Curriculum Committee

UMN Morris

Curriculum Committee
Form A

Rev: 01/2022

Form A: Discipline Summary
Date: September 2022
Discipline/Division: Environmental Science/Science and Math
Catalog Years (e.g., 2023-2025): 2023-2025
Statistical Summary of Proposed Changes:
(a)
Present

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(from current catalog)

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

74-75

74-75

0

NA

NA

NA

*Includes required courses from other disciplines.

Please summarize the proposed changes.
Only updating electives; inactivations and new courses.
What is the intent of these changes?

What are the financial or staffing implications of this proposal for the Discipline?

What are the financial or staffing implications of this proposal for other Disciplines?

The University of Minnesota is an equal opportunity educator & employer.
♥ 2018 by the Regents of the University of Minnesota.

Morris Campus

Environmental Science B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 74 to 75
• Degree: Bachelor of Arts
This major is for students interested in an interdisciplinary science education that prepares them to deal with environmental challenges.
The basic natural resources of land, air, and water are studied in the context of protecting and sustaining the environment. Students
become knowledgeable about environmental issues and applied environmental science. The environmental science curriculum draws
courses predominantly from the disciplines of the Division of Science and Mathematics.
The program prepares students to be able to:
Demonstrate a strong basis of knowledge about the basic natural resources of land, air, and water.
Exhibit awareness about the problems arising from the interaction of human society and natural environment.
Effectively apply skills in techniques of applied environmental science, including experiment design, collection of data and analysis of
experimental results.
Demonstrate skill in oral and written presentation of scientific problems that pertain to the environment.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education
requirements.

Program Requirements
Students are required to take 2 semester(s) of any second language.
Students are encouraged to fulfill distribution requirements with courses that complement the environmental science major (e.g., ECON
1111 - Microeconomics, ECON 3007 - Environmental and Natural Resource Economics I, and ECON 3008 - Environmental and Natural
Resource Economics II).
Selection of electives must be done in consultation with an environmental science advisor. By the beginning of their junior year,
students should submit a clearly articulated educational plan and a list of selected electives, to be reviewed and approved by the
Environmental Science Advisory Group.
Courses in the Division of Science and Math, other than those listed below, may be used to fulfill the "Elective Science Courses" with
the prior approval of the Environmental Science Advisory Group.
Required courses may not be taken S/N unless offered S/N only.
Up to 4 credits of coursework with a grade of D or D+ may be used to meet the major requirements. A minimum GPA of 2.00 is required
in the major to graduate. The GPA includes all, and only, University of Minnesota coursework. Grades of F are included in GPA
calculation until they are replaced.
Required Courses
Basic Sciences
CHEM 1101 - General Chemistry I [SCI-L] (5.0 cr)

© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
Information current as of May 28, 2022

CHEM 1102 - General Chemistry II [SCI-L] (5.0 cr)
MATH 1101 - Calculus I [M/SR] (5.0 cr)
or MATH 1021 - Survey of Calculus [M/SR] (4.0 cr)
PHYS 1101 - General Physics I [SCI-L] (5.0 cr)
or PHYS 1091 - Principles of Physics I [SCI-L] (5.0 cr)
STAT 1601 - Introduction to Statistics [M/SR] (4.0 cr)
or STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
Applied Sciences
BIOL 3131 - Ecology [SCI-L] (4.0 cr)
GEOL 1101 - Physical Geology [SCI-L] (4.0 cr)
GEOL 2161 - GIS and Remote Sensing [SCI] (4.0 cr)
GEOL 3501 - Hydrology [SCI] (4.0 cr)
ENST 1101 - Environmental Problems and Policy [ENVT] (4.0 cr)
ESCI 4901 - Environmental Science Senior Seminar I (1.0 cr)
ESCI 4902 - Environmental Science Senior Seminar II (1.0 cr)
Biology
BIOL 1111 - Fundamentals of Genetics, Evolution, and Development [SCI] (3.0 cr)
BIOL 2101 - Evolution of Biodiversity [SCI-L] (4.0 cr)
Required Practicum
Completion of an applied educational experience in environmental science. An approved educational experience in a work, research,
and/or field setting that provides a practical complement to the student's classroom learning experiences. Educational experiences are
approved by the Environmental Science Advisory Group. A wide variety of experiences are possible, ESCI 3196 - Environmental
Science Field Camp is one example.
ESCI 3196 - Environmental Science Field Camp [SCI] (2.0 - 4.0 cr)
or Completion of an applied educational experience in environmental science.
Elective Science Courses
Courses from at least two disciplines must be included. No more than 8 credits from 2xxx courses may be used to meet this
requirement. If a second major is sought in the Division Science and Mathematics, at least 12 elective credits for the environmental
science major must come from a discipline outside the second major (e.g., a geology major cannot apply more than 8 GEOL elective
credits toward the environmental science major).
Take 20 or more credit(s) from the following:
• BIOL 4121 - Herpetology (4.0 cr)
• BIOL 4131 - Vertebrate Natural History (4.0 cr)
• BIOL 4151 - Entomology (4.0 cr)
• BIOL 4172 - Plant Systematics (4.0 cr)
• BIOL 4191 - Freshwater Biology (4.0 cr)
• BIOL 4301 - Plant Biology (4.0 cr)
• BIOL 4333 - Biogeochemistry and Global Change (4.0 cr)
• BIOL 4242 - Microbial Ecology (4 cr)
• BIOL 4335 - Ecology of Agriculture (4.0 cr)
• BIOL 4351 - Conservation Biology (4.0 cr)
• CHEM 2201 - Introduction to Environmental Chemistry (2.0 cr)
• CHEM 2202 - Introduction to Green Chemistry (2.0 cr)
• CHEM 2301 - Organic Chemistry I [SCI] (4.0 cr)
• CHEM 2302 - Organic Chemistry II [SCI] (4.0 cr)
• CHEM 2304 - Organic Chemistry II with a Biological Emphasis [SCI] (4.0 cr)
• CHEM 3101 - Analytical Chemistry [SCI-L] (4.0 cr)
• CHEM 3406 - Polymer Properties and Characterization (2.0 cr)
• CHEM 3407 - Polymer Synthesis (3.0 cr)
• CHEM 3501 - Physical Chemistry: Thermodynamics [SCI] (4.0 cr)
• ESCI 2201 - Field Experience in Environmental Challenges of the Italian Alps [ENVT] (4.0 cr)
• ESCI 3111 - Evolution of the Minnesota Prairie [SCI-L] (4.0 cr)
• GEOL 2001 - Natural and Unnatural Geologic Hazards [ENVT] (4.0 cr)
• GEOL 2121 - Sedimentology and Stratigraphy [SCI-L] (4.0 cr)
• GEOL 2131 - Geomorphology [SCI] (4.0 cr)
• GEOL 2141 - Glacial and Quaternary Geology [SCI] (4.0 cr)
• GEOL 3011 - Earth Resources [ENVT] (4.0 cr)
• GEOL 3012 - Global Change: Past and Present (4.0 cr)
• GEOL 3111 - Introduction to Paleontology [SCI-L] (4.0 cr)
• GEOL 3502 - Groundwater [ENVT] (4.0 cr)
• GEOL 4130 – Advanced Geomorphology – Geology of the Alps
• GEOL 4140 – Advanced Glacial and Quaternary Geology – Glaciers of the Alps
• PHYS 3004 - Atmospheric Physics [ENVT] (4.0 cr)
• STAT 4601 - Biostatistics (4.0 cr)
© 2005 by the Regents of the University of Minnesota
The University of Minnesota is an equal opportunity educator and employer.
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Route this form to:
Appropriate
Division Office

Curriculum Committee

UMN Morris

Curriculum Committee
Form A

Rev: 01/2022

Form A: Discipline Summary
Date: September 2022
Discipline/Division: Geology/Science and Math
Catalog Years (e.g., 2023-2025): 2023-2025
Statistical Summary of Proposed Changes:
(a)
Present

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(from current catalog)

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

60

60

0

38

38

0

*Includes required courses from other disciplines.

Please summarize the proposed changes.
No changes
What is the intent of these changes?

What are the financial or staffing implications of this proposal for the Discipline?

What are the financial or staffing implications of this proposal for other Disciplines?

The University of Minnesota is an equal opportunity educator & employer.
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Morris Campus

Geology B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 60
• This program requires summer terms.
• Degree: Bachelor of Arts
Geology offers courses that satisfy a variety of requirements, as well as a curriculum leading to a bachelor of arts degree in geology.
Objectives The mission of the geology discipline is provide a firm foundation in the geological and cognate sciences for students
interested in the investigation and solution of geologic problems; to prepare students for graduate study in the geosciences; to provide
the necessary background in earth science for those who plan to teach in this field at the secondary level; and to serve those in other
professional or interdisciplinary programs who need a basic understanding of the geosciences.
The geology curriculum serves the liberal arts by offering courses that allow students to gain a better appreciation of the natural
environment; increase their awareness of the impact of dynamic geological events and processes on society; help them recognize the
importance of Earth resources, and introduce them to the methodologies and reasoning used in the sciences.
The geology curriculum is designed to provide students with a understanding of the evolution of the Earth as a planetary body and the
fundamental geologic principles used to reconstruct Earth history; how to recognize geologic features and Earth materials, and to infer
the processes responsible for their formation; and provide the requisite skill set to solve geologic problems. The curriculum seeks to
help students hone their observation skills in order to interpret geology in a natural setting, emphasizing the integration of knowledge
acquired in the classroom. The curriculum stresses familiarization with current geologic literature, and encourages critical thinking in
both approaching research problems and evaluating the literature. The geology program encourages students to pursue independent
research projects and has an outstanding track record of student involvement in research. The curriculum is also designed to help
students develop and enhance their oral and written communication skills. The curriculum prepares students to enter graduate school
and/or find careers as professional geologists.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education
requirements.

Program Requirements
Students are required to take 2 semester(s) of any second language.
Up to 8 credits of coursework with a grade of D or D+ may be used to meet the major requirements if offset by an equivalent number of
credits of A or B. Courses may not be taken S-N unless offered S-N only. A minimum GPA of 2.00 is required in the major to graduate.
The GPA includes all, and only, University of Minnesota coursework. Grades of "F" are included in GPA calculation until they are
replaced.

Required Courses
CHEM 1101 - General Chemistry I [SCI-L] (5.0 cr)
CHEM 1102 - General Chemistry II [SCI-L] (5.0 cr)
GEOL 1101 - Physical Geology [SCI-L] (4.0 cr)
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GEOL 2101 - Mineralogy and Crystallography [SCI-L] (4.0 cr)
GEOL 2111 - Igneous and Metamorphic Petrology [SCI-L] (4.0 cr)
GEOL 2121 - Sedimentology and Stratigraphy [SCI-L] (4.0 cr)
GEOL 3101 - Structural Geology [SCI-L] (4.0 cr)
GEOL 4901 - Geology Senior Seminar (1.0 cr)
GEOL 4902 - Geology Senior Seminar Presentations (1.0 cr)
MATH 1021 - Survey of Calculus [M/SR] (4.0 cr)
or MATH 1101 - Calculus I [M/SR] (5.0 cr)
Completion of approved Geology Field Camp (6 cr)
Elective Courses
Take 10 or more credit(s) from the following:
• GEOL 2131 - Geomorphology [SCI] (4.0 cr)
• GEOL 2141 - Glacial and Quaternary Geology [SCI] (4.0 cr)
• GEOL 2161 - GIS and Remote Sensing [SCI] (4.0 cr)
• GEOL 3001 - Global Tectonics [SCI] (4.0 cr)
• GEOL 3011 - Earth Resources [ENVT] (4.0 cr)
• GEOL 3012 - Global Change: Past and Present (4.0 cr)
• GEOL 3111 - Introduction to Paleontology [SCI-L] (4.0 cr)
• GEOL 3401 - Geophysics [SCI] (4.0 cr)
• GEOL 3501 - Hydrology [SCI] (4.0 cr)
• GEOL 3601 - Introduction to Geochemistry [SCI] (4.0 cr)
• GEOL 4130 - Advanced Geomorphology (4.0 cr)
• GEOL 4140 - Advanced Glacial and Quaternary Geology (4.0 cr)
• GEOL 3993 - Directed Study (1.0 - 5.0 cr)
or GEOL 4993 - Directed Study (1.0 - 5.0 cr)
•Recommended for graduate studies:
• GEOL 2151 - Historical Geology: Earth History and Changing Scientific Perspectives [SCI-L] (4.0 cr)
Additional Electives
Courses must be chosen in consultation with a geology adviser.
Take 7 or more credit(s) from the following:
•BIOL 1xxx
•BIOL 2xxx
•BIOL 3xxx
•BIOL 4xxx
•CHEM 1xxx
•CHEM 2xxx
•CHEM 3xxx
•CHEM 4xxx
•CSCI 1xxx
•CSCI 2xxx
•CSCI 3xxx
•CSCI 4xxx
•MATH 1xxx
•MATH 2xxx
•MATH 3xxx
•MATH 4xxx
•NSCI 1xxx
•NSCI 2xxx
•NSCI 3xxx
•NSCI 4xxx
•PHYS 1xxx
•PHYS 2xxx
•PHYS 3xxx
•PHYS 4xxx
•STAT 1xxx
•STAT 2xxx
•STAT 3xxx
•STAT 4xxx
•ESCI 2xxx
•ESCI 3xxx
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Morris Campus

Geology Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate minor related to major
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 38
Objectives--The geology curriculum serves those interested in broadening their knowledge of the natural environment and the
geological sciences as part of their liberal arts education. It provides a firm foundation in geology, related sciences, and mathematics for
students interested in the investigation and solution of geologic problems, provides background in earth science for those who plan to
teach in this field at the secondary level, and serves those in other professional or interdisciplinary programs who need geology as a
related subject.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
Up to 8 credits of coursework with a grade of D or D+ may be used to meet the minor requirements if offset by an equivalent number of
credits earning a grade of A or B. Courses may not be taken S-N, unless offered S-N only. The GPA in these courses must be at least
2.00.
Minor Required Courses
GEOL 1101 - Physical Geology [SCI-L] (4.0 cr)
GEOL 2101 - Mineralogy and Crystallography [SCI-L] (4.0 cr)
GEOL 2111 - Igneous and Metamorphic Petrology [SCI-L] (4.0 cr)
GEOL 2121 - Sedimentology and Stratigraphy [SCI-L] (4.0 cr)
CHEM 1101 - General Chemistry I [SCI-L] (5.0 cr)
CHEM 1102 - General Chemistry II [SCI-L] (5.0 cr)
Choose one course from the following
GEOL 3101 - Structural Geology [SCI-L] (4.0 cr)
or GEOL 3111 - Introduction to Paleontology [SCI-L] (4.0 cr)
or GEOL 3501 - Hydrology [SCI] (4.0 cr)
Elective Courses
Take 4 or more credit(s) from the following:
• GEOL 2131 - Geomorphology [SCI] (4.0 cr)
• GEOL 2141 - Glacial and Quaternary Geology [SCI] (4.0 cr)
• GEOL 2151 - Historical Geology: Earth History and Changing Scientific Perspectives [SCI-L] (4.0 cr)
• GEOL 2161 - GIS and Remote Sensing [SCI] (4.0 cr)
• GEOL 3001 - Global Tectonics [SCI] (4.0 cr)
• GEOL 3012 - Global Change: Past and Present (4.0 cr)
• GEOL 3101 - Structural Geology [SCI-L] (4.0 cr)
• GEOL 3111 - Introduction to Paleontology [SCI-L] (4.0 cr)
• GEOL 3401 - Geophysics [SCI] (4.0 cr)
• GEOL 3501 - Hydrology [SCI] (4.0 cr)
• GEOL 3601 - Introduction to Geochemistry [SCI] (4.0 cr)
• GEOL 4130 - Advanced Geomorphology (4.0 cr)
• GEOL 4140 - Advanced Glacial and Quaternary Geology (4.0 cr)
•Take at most 3 credit(s) from the following:
• GEOL 1993 - Directed Study (1.0 - 5.0 cr)
• GEOL 2993 - Directed Study (1.0 - 5.0 cr)
• GEOL 3993 - Directed Study (1.0 - 5.0 cr)
• GEOL 4993 - Directed Study (1.0 - 5.0 cr)
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Form A: Discipline Summary
Date: September 2022
Discipline/Division: Math/Science and Math
Catalog Years (e.g., 2023-2025): 2023-205
Statistical Summary of Proposed Changes:
(a)
Present

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(from current catalog)

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

52

52

0

26

26

0

*Includes required courses from other disciplines.

Please summarize the proposed changes.
Math Major Statistics Requirement: Stat 2601 or Stat 2611 or Stat 3601 or Stat 4601.
RATIONALE: The purpose of this requirement is to give math majors experience in thinking like a statistician. After
conferring with statistics faculty, our list of courses that meet this requirement has been updated to include Stat 3601 and
4601.
Math Major Computing Requirement
RATIONALE: Change to computing requirement since CSci 1201 (4cr) is being replaced in fall 2023 by CSci 1221 and
CSci 1222 (two sequential 2cr courses).
These changes do not affect the minor.

What are the financial or staffing implications of this proposal for the Discipline?
No Change
What are the financial or staffing implications of this proposal for other Disciplines?
No Change

The University of Minnesota is an equal opportunity educator & employer.
♥ 2018 by the Regents of the University of Minnesota.
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Sending this form to Curriculum Committee for approval means Discipline and Division approval has been received.

Date: September 2022
Discipline: Mathematics
Curriculum Committee Approval Date:
Course Revision #1

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

Math 3111 Linear Algebra (4.0 cr; prereq: 1102 or CSci 1302 or instr consent)
Math majors are highly encouraged to take this course in their second year. Matrix algebra, systems of linear
equations, finite dimensional vector spaces, linear transformations, determinants, inner-product spaces,
characteristic values and polynomials, eigenspaces, minimal polynomials, diagonalization of matrices, related
topics; applications. [Note: no credit for students who have received cr for Math 2111]
RATIONALE:
The current prerequisite is Math 1102 Calculus II to ensure students have a strong mathematical maturity before
taking Math 3111. Computer Science majors do not always take Math 1102, yet once they have completed CSci
1302 they also possess strong mathematical maturity. Instructors for Math 3111 have been providing permission
numbers to students who have taken CSci 1302, and these students are very successful in Math 3111. The
proposed change allows CSci 1302 students to register for Math 3111 without the permission number.

The University of Minnesota is an equal opportunity educator & employer.
2018 by the Regents of the University of Minnesota.
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Morris Campus

Mathematics B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 52
• Degree: Bachelor of Arts
Objectives--The mission of the discipline is to advance knowledge of mathematics by teaching mathematics and its processes, by
research in mathematics and mathematical pedagogy, and by dissemination of this knowledge to students and the community we
serve.
Historically, the study of mathematics has been central to a liberal arts education. The mathematics curriculum serves as an integral
part of students' active pursuit of a liberal arts education. The mathematics program serves students who major or minor in
mathematics, seek secondary mathematics teaching licensure, major or minor in programs that require a mathematical background, or
wish to fulfill components of a general education.
The mathematics curriculum is designed to help students develop competence in problem-solving, mathematical techniques and
methods; to sharpen students' mathematical intuition and abstract reasoning, as well as their quantitative literacy. The curriculum is
also designed to encourage and stimulate the type of independent and critical thinking required for research beyond the confines of the
textbook. It provide students with the basic knowledge and skills to make mathematical contributions to modern society. The
mathematics program enables students to do in-depth and independent mathematics-related research projects that require students to
integrate their mathematical knowledge from different areas, and to enhance their communication skills by way of written reports and
oral presentations. The program seeks to enable students to observe and communicate how the development of mathematics has been
part of historical and current cultural and scientific developments. The curriculum prepares students to enter graduate school, pursue
careers in applied mathematics, or teach mathematics.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education
requirements.

Program Requirements
Students are required to take 2 semester(s) of any second language.
A minimum GPA of 2.00 is required in the major to graduate. The GPA includes all, and only, University of Minnesota coursework.
Grades of "F" are included in GPA calculation until they are replaced. Courses may not be taken S-N unless offered S-N only. Up to 5
credits of coursework with a grade of D or D+ may be used to meet the major requirements if offset by an equivalent number of credits
of B- or above in courses at or above 2xxx. Exceptions to requirements may be granted on an individual basis, after consulting with the
math faculty.
Majors should begin with MATH 1012 - PreCalculus I or MATH 1013 - PreCalculus II or MATH 1101 - Calculus I. Students with
questions about placement are encouraged to discuss them with members of the mathematics faculty.
Recommended electives for students planning to pursue graduate work in pure mathematics:
MATH 3222 - Complex Analysis
MATH 4211 - Real Analysis
MATH 4221 - Topology
MATH 4231 - Abstract Algebra II
MATH 4241 - Number Theory
© 2005 by the Regents of the University of Minnesota
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MATH 4252 - Differential Geometry
MATH 4253 - Combinatorics
Recommended electives for students planning to work or pursue graduate work in applied mathematics or related fields:
MATH 2401 - Differential Equations
MATH 2452 - Mathematical Modeling
MATH 3401 - Operations Research
MATH 3411 - Discrete and Combinatorial Mathematics
MATH 4401 - Numerical Methods With Applications in Mathematical Modeling
Residency Requirement
Students must complete a minimum of three 3xxx or higher math courses at UMM.
Required Courses
MATH 1101 - Calculus I [M/SR] (5.0 cr)
MATH 1102 - Calculus II [M/SR] (5.0 cr)
MATH 2101 - Calculus III [M/SR] (4.0 cr)
MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
MATH 3111 - Linear Algebra (4.0 cr)
MATH 3221 - Real Analysis I (4.0 cr)
MATH 3231 - Abstract Algebra I (4.0 cr)
MATH 4901 - Senior Seminar (2.0 cr)
Take 1 or more course(s) from the following:
• MATH 2401 - Differential Equations [M/SR] (4.0 cr)
• MATH 2452 - Introduction to Mathematical Modeling (4.0 cr)
• MATH 3401 - Operations Research (4.0 cr)
• MATH 3411 - Discrete and Combinatorial Mathematics (4.0 cr)
• MATH 4401 - Numerical Methods with Applications in Mathematical Modeling (4.0 cr)
Take 4 or more credit(s) from the following:
•MATH 2xxx
•MATH 3xxx
•MATH 4xxx
Take 1 or more course(s) from the following:
• CSCI 1201 - Introduction to Digital Media Computation [M/SR] (4.0 cr)
• CSci 1221 – Introduction to Programming Concepts I [M/SR] (2.0 cr)
• and CSci 1222 – Introduction to Programming Concepts II (2.0 cr)
• CSCI 1301 - Problem Solving and Algorithm Development [M/SR] (4.0 cr)
Take 1 or more course(s) from the following:
• STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
• STAT 2611 - Mathematical Statistics [M/SR] (4.0 cr)
•STAT 3601 - Data Analysis [M/SR] (4.0 cr)
•STAT 4601 – BioStatistics (4.0cr)
Mathematical Applications Course
Take 1 or more course(s) from the following:
• CHEM 3501 - Physical Chemistry: Thermodynamics [SCI] (4.0 cr)
• CSCI 2101 - Data Structures [M/SR] (5.0 cr)
• CSCI 3413 - Computing Systems: Concepts (3.0 cr)
• CSCI 3501 - Algorithms and Computability (5.0 cr)
• CSCI 3601 - Software Design and Development (5.0 cr)
• ECON 3201 - Microeconomic Theory (4.0 cr)
• ECON 3202 - Macroeconomic Theory (4.0 cr)
• ECON 3501 - Introduction to Econometrics [M/SR] (4.0 cr)
• ECON 4111 - Mathematical Economics I (2.0 cr)
• ECON 4112 - Mathematical Economics II (2.0 cr)
• GEOL 3401 - Geophysics [SCI] (4.0 cr)
• GEOL 3501 - Hydrology [SCI] (4.0 cr)
• PHIL 1102 - Introduction to Symbolic Logic [M/SR] (4.0 cr)
• PHYS 1101 - General Physics I [SCI-L] (5.0 cr)
• PHYS 1102 - General Physics II [SCI-L] (5.0 cr)
• PHYS 2101 - Modern Physics [SCI-L] (4.0 cr)
• PHYS 3101 - Classical Mechanics [SCI] (4.0 cr)
• PHYS 3301 - Optics (4.0 cr)
• PHYS 4101 - Electromagnetism (4.0 cr)
• PHYS 4201 - Quantum Mechanics (4.0 cr)
• STAT 3601 - Data Analysis [M/SR] (4.0 cr)
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• STAT 3611 - Multivariate Statistical Analysis [M/SR] (4.0 cr)
• STAT 4601 - Biostatistics (4.0 cr)
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Morris Campus

Mathematics Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate minor related to major
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 26
The mission of the discipline is to advance knowledge of mathematics by teaching mathematics and its processes, by research in
mathematics and mathematical pedagogy, and by dissemination of this knowledge to students and the community we serve.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
Courses may not be taken S-N unless offered S-N only. Up to 5 credits of coursework with a grade of D or D+ may be used to meet the
minor requirements if offset by an equivalent number of credits of B- or above in courses at or above the 2XXX level.
The GPA in these courses must be at least 2.00.
Required Courses
MATH 1101 - Calculus I [M/SR] (5.0 cr)
MATH 1102 - Calculus II [M/SR] (5.0 cr)
MATH 3111 - Linear Algebra (4.0 cr)
Elective Courses
Take 12 or more credit(s) from the following:
• MATH 2101 - Calculus III [M/SR] (4.0 cr)
• MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
• MATH 2211 - History of Mathematics (4.0 cr)
• MATH 2212 - Introduction to Knot Theory [M/SR] (4.0 cr)
• MATH 2401 - Differential Equations [M/SR] (4.0 cr)
• MATH 2452 - Introduction to Mathematical Modeling (4.0 cr)
• MATH 2501 - Probability and Stochastic Processes [M/SR] (4.0 cr)
• MATH 3211 - Geometry [M/SR] (4.0 cr)
• MATH 3221 - Real Analysis I (4.0 cr)
• MATH 3222 - Complex Analysis (2.0 cr)
• MATH 3231 - Abstract Algebra I (4.0 cr)
• MATH 3401 - Operations Research (4.0 cr)
• MATH 3411 - Discrete and Combinatorial Mathematics (4.0 cr)
• MATH 4211 - Real Analysis II (2.0 cr)
• MATH 4221 - Topology (2.0 cr)
• MATH 4231 - Abstract Algebra II (2.0 cr)
• MATH 4241 - Number Theory (2.0 cr)
• MATH 4252 - Differential Geometry (2.0 cr)
• MATH 4253 - Combinatorics (2.0 cr)
• MATH 4401 - Numerical Methods with Applications in Mathematical Modeling (4.0 cr)
•One of the courses below can be chosen to fulfill 4 elective credits for the math minor
• STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
or STAT 2611 - Mathematical Statistics [M/SR] (4.0 cr)
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Discipline/Division: Physics/Science and Math
Catalog Years (e.g., 2023-2025): 2023-2025
Statistical Summary of Proposed Changes:
(a)
Present

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(from current catalog)

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

58

58

0

32

32

0

*Includes required courses from other disciplines.

Please summarize the proposed changes.
Only removing inactivated elective and adding the option of taking AST 2001 through the Twin Cities campus.
What is the intent of these changes?

What are the financial or staffing implications of this proposal for the Discipline?

What are the financial or staffing implications of this proposal for other Disciplines?

The University of Minnesota is an equal opportunity educator & employer.
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Date: September 2022
Discipline: Physics
Curriculum Committee Approval Date:
Course Revision #1 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
PHYS 1801. Energy Science. (IC; 2 cr. ;Student Option; Periodic Fall)
A scientific and quantitative look at the production and consumption of energy. Examination of the scientific
foundations of numerous sources of energy and evaluation of the potential for each to satisfy the world's
appetite for energy. prereq: new college student in their first semester of enrollment at UMM
Rationale for change:
Inactivate; will not be offered
Course Revision #2 Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)
PHYS 3152. Particle and Nuclear Physics. (2 cr. ; Student Option; Periodic Fall & Spring)
Leptons, baryons, quarks, the weak interaction, the strong interaction, the Standard Model, Feynman diagrams,
nuclear stability, the shell model, decay modes, nuclear reactions. prereq: 2101
Rationale for change:
Inactivate; will not be offered
Course Revision #3

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

Rationale for change:
Course Revision #4

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

Rationale for change:
Course Revision #5

Give complete UMM catalog entry (deletions in red, strikethru font, additions highlighted in yellow)

Rationale for change:
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Morris Campus

Physics B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 58
• Degree: Bachelor of Arts
The physics program is designed to develop the following student learning outcomes:
1. Students will understand the concepts of classical and modern physics while also developing their ability to solve quantitative
problems in these areas.
2. Students acquire the skills necessary to perform experimental work.
3. The program develops students' ability to communicate, in form and content, both orally and in writing, the results of scientific work.
The physics program offers a background suitable for students planning to pursue graduate study or careers in industry, research, or
teaching. It also provides a solid foundation for any career requiring analytical reasoning.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education
requirements.

Program Requirements
Students are required to take 2 semester(s) of any second language.
Courses may not be taken S-N. A minimum GPA of 2.00 is required in the major to graduate. The GPA includes all, and only, University
of Minnesota coursework. Grades of F are included in GPA calculation until they are replaced. No grades below C- are allowed.
Required Courses
MATH 1101 - Calculus I [M/SR] (5.0 cr)
MATH 1102 - Calculus II [M/SR] (5.0 cr)
MATH 2101 - Calculus III [M/SR] (4.0 cr)
MATH 2401 - Differential Equations [M/SR] (4.0 cr)
PHYS 1101 - General Physics I [SCI-L] (5.0 cr)
PHYS 1102 - General Physics II [SCI-L] (5.0 cr)
PHYS 2101 - Modern Physics [SCI-L] (4.0 cr)
PHYS 3101 - Classical Mechanics [SCI] (4.0 cr)
PHYS 4101 - Electromagnetism (4.0 cr)
PHYS 4201 - Quantum Mechanics (4.0 cr)
PHYS 4901 - Senior Thesis I (1.0 cr)
PHYS 4902 - Senior Thesis II (1.0 cr)
Elective Courses
Take 12 or more credit(s) from the following:
• PHYS 2201 - Circuits and Electronic Devices [SCI-L] (4.0 cr)
• PHYS 3003 - Computer Modeling of Materials [SCI] (2.0 cr)
• PHYS 3004 - Atmospheric Physics [ENVT] (4.0 cr)
• PHYS 3151 - Solid State Physics (2.0 cr)
• PHYS 3152 - Particle and Nuclear Physics (2.0 cr)
© 2005 by the Regents of the University of Minnesota
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• PHYS 3154 - Biomedical Physics (2.0 cr)
• PHYS 3301 - Optics (4.0 cr)
• PHYS 3401 - Experimental Physics [SCI-L] (4.0 cr)
• PHYS 3501 - Statistical Physics [SCI] (4.0 cr)
• Also available as an elective through Multi-I Twin Cities: AST 2001 - Fundamental Astropysics (4.0 cr)
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Morris Campus

Physics Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate minor related to major
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 32
Objectives--The physics program is designed to help students understand the concepts of classical and modern physics while also
developing their ability to solve quantitative problems in these areas. It provides the opportunity for students to acquire the skills
necessary to perform experimental work and develops students' ability to communicate, in form and content, both orally and in writing,
the results of scientific work.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
Courses may not be taken S-N. The GPA in these courses must be at least 2.00. Courses with a grade lower than C- may not be used
to meet the minor requirements.
Minor Requirements
PHYS 1101 - General Physics I [SCI-L] (5.0 cr)
PHYS 1102 - General Physics II [SCI-L] (5.0 cr)
PHYS 2101 - Modern Physics [SCI-L] (4.0 cr)
MATH 1101 - Calculus I [M/SR] (5.0 cr)
MATH 1102 - Calculus II [M/SR] (5.0 cr)
MATH 2401 - Differential Equations [M/SR] (4.0 cr)
Elective Courses
Take 4 or more credit(s) from the following:
• PHYS 3004 - Atmospheric Physics [ENVT] (4.0 cr)
• PHYS 3101 - Classical Mechanics [SCI] (4.0 cr)
• PHYS 3151 - Solid State Physics (2.0 cr)
• PHYS 3152 - Particle and Nuclear Physics (2.0 cr)
• PHYS 3154 - Biomedical Physics (2.0 cr)
• PHYS 3301 - Optics (4.0 cr)
• PHYS 3401 - Experimental Physics [SCI-L] (4.0 cr)
• PHYS 3501 - Statistical Physics [SCI] (4.0 cr)
• PHYS 3993 - Directed Study (1.0 - 5.0 cr)
• PHYS 4101 - Electromagnetism (4.0 cr)
• PHYS 4201 - Quantum Mechanics (4.0 cr)
• PHYS 4993 - Directed Study (1.0 - 5.0 cr)
Also available as an elective through Multi-I Twin Cities: AST 2001 - Fundamental Astrophysics (4.0 cr)
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Statistical Summary of Proposed Changes:
(a)
Present

The Major
Total credits required for a major*:
The Minor
Total credits required for a minor*:

(from current catalog)

(b)
Proposed

(for new catalog)

(b) – (a)
Net
Change*

42

42

0

24

24

0

*Includes required courses from other disciplines.

Please summarize the proposed changes.
Only change is to update the electives to reflect the inactivation of CSci 1201 and the addition of CSci
1221/1222.
What is the intent of these changes?

What are the financial or staffing implications of this proposal for the Discipline?
None
What are the financial or staffing implications of this proposal for other Disciplines?
None

The University of Minnesota is an equal opportunity educator & employer.
♥ 2018 by the Regents of the University of Minnesota.

Morris Campus

Statistics B.A.
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Baccalaureate
• Requirements for this program are current for Fall 2022
• Required credits to graduate with this degree: 120
• Required credits within the major: 42
• Degree: Bachelor of Arts
The mission of the discipline is to create and apply statistical methods for collecting, storing, exploring, analyzing, processing and
communicating qualitative/quantitative information and to disseminate this knowledge through teaching, scholarly activity, collaboration
and outreach. Statistics is the science and art of enhancing knowledge in the face of uncertainty. In our information age, statistics and
data science are central to solving problems in the environment, medicine, law, industry, technology, finance, business, public policy,
computing, and science in general. The need for statistics applies to almost every area of our lives. The statistics program provides an
operational knowledge of the theory and methods of statistics and the application of statistical methods in a liberal arts environment. It
seeks to enhance students' critical thinking in making judgments based on data and provides students with the basic knowledge and
skills to make contributions to modern society. Students learn to communicate and collaborate effectively with people in other fields and
understand the substance of these fields. The curriculum prepares students to enter graduate school or pursue careers in statistics and
data science.
The statistics discipline has the following student learning objectives:
Students will gain the ability to make contributions to society through knowledge of statistical theory and statistics applied to other
disciplines.
Students will sharpen their ability to extract useful information from data.
The statistics curriculum will enhance students understanding of the mathematical foundations of statistical theory and methods.
The curriculum will prepare students to enter graduate school, and pursue careers in applied statistics.
Students will be able to communicate statistical ideas and results effectively using presentation skills and visualizations.
The curriculum is designed to ensure that students are able to demonstrate the following outcomes:
Model and solve real-world problems by analyzing them statistically, and determine an appropriate approach towards its solution.
Write, read, and construct proofs of key statistical results.
Create estimated models, data displays, and new datasets to address problems using computing tools.
Demonstrate basic knowledge of calculus, analysis, linear algebra, probability, and describe their importance to statistics.
Demonstrate students have background to be employed or gain admission to graduate school.
Meet the requirements for employment in professions such as actuarial science and data science.
Describe and explain a theorem, statistical model, and results of a statistical analysis to a non-specialist audience.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Admission Requirements
For information about University of Minnesota admission requirements, visit the Office of Admissions website.

General Requirements
All students are required to complete general University and college requirements. For more information, see the general education
requirements.

Program Requirements
Students are required to take 2 semester(s) of any second language.
The GPA in these courses must be at least 2.00. Courses may not be taken S-N, unless offered S-N only.
Recommended electives for students planning to pursue graduate work in statistics or biostatistics:
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MATH 2101 - Calculus III
MATH 6111 - Linear Algebra
Recommended electives (beyond those listed for graduate work) for students planning to pursue a PhD in statistics or biostatistics:
MATH 2202 - Mathematical Perspectives
MATH 3221 - Real Analysis I
Required Courses
MATH 1101 - Calculus I [M/SR] (5.0 cr)
MATH 1102 - Calculus II [M/SR] (5.0 cr)
STAT 2501 - Probability and Stochastic Processes [M/SR] (4.0 cr)
STAT 2611 - Mathematical Statistics [M/SR] (4.0 cr)
STAT 3601 - Data Analysis [M/SR] (4.0 cr)
STAT 3901 - Statistical Communication (2.0 cr)
STAT 4901 - Senior Seminar (2.0 cr)
STAT 1601 - Introduction to Statistics [M/SR] (4.0 cr)
or STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
Elective Courses
Take 8 or more credit(s) from the following:
• STAT 1993 - Directed Study (1.0 - 5.0 cr)
• STAT 2701 - Introduction to Data Science [M/SR] (4.0 cr)
• STAT 2993 - Directed Study (1.0 - 5.0 cr)
• STAT 3501 - Survey Sampling [M/SR] (4.0 cr)
• STAT 3611 - Multivariate Statistical Analysis [M/SR] (4.0 cr)
• STAT 3993 - Directed Study (1.0 - 5.0 cr)
• STAT 4601 - Biostatistics (4.0 cr)
• STAT 4631 - Design and Analysis of Experiments (4.0 cr)
• STAT 4651 - Applied Nonparametric Statistics (4.0 cr)
• STAT 4671 - Statistical Computing (4.0 cr)
• STAT 4681 - Introduction to Time Series Analysis (4.0 cr)
• STAT 4993 - Directed Study (1.0 - 5.0 cr)
Additional Elective Courses
Choose from the list below or from courses with faculty approval.
Take 4 or more credit(s) from the following:
• CSCI 1201 - Introduction to Digital Media Computation [M/SR] (4.0 cr)
• CSci 1221 – Introduction to Programming Concepts I [M/SR] (2.0 cr)
• CSci 1222 – Introduction to Programming Concepts II (2.0 cr)
• CSCI 1251 - Computational Data Management and Manipulation [M/SR] (4.0 cr)
• CSCI 1301 - Problem Solving and Algorithm Development [M/SR] (4.0 cr)
• CSCI 1302 - Foundations of Computer Science [M/SR] (4.0 cr)
• CSCI 4403 - Systems: Data Mining (4.0 cr)
• CSCI 4458 - Systems: Bioinformatic Systems (4.0 cr)
• CSCI 4555 - Theory: Neural Networks and Machine Learning (4.0 cr)
• ECON 3501 - Introduction to Econometrics [M/SR] (4.0 cr)
• GEOG 3501 - Geographic Information Systems [ENVT] (4.0 cr)
• GEOL 2161 - GIS and Remote Sensing [SCI] (4.0 cr)
• MATH 2101 - Calculus III [M/SR] (4.0 cr)
• MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
• MATH 3111 - Linear Algebra (4.0 cr)
• MATH 3221 - Real Analysis I (4.0 cr)
• MATH 3401 - Operations Research (4.0 cr)
• POL 2001W - Political Science Research Methods [SS] (4.0 cr)
• PSY 2001 - Research Methods in Psychology [SS] (4.0 cr)
• SOC 3103 - Research Methodology in Sociology (4.0 cr)
• SOC 3131 - World Population [ENVT] (4.0 cr)
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Morris Campus

Statistics Minor
Division of Science & Mathematics - Adm

Division of Science and Mathematics

• Program Type: Undergraduate minor related to major
• Requirements for this program are current for Fall 2022
• Required credits in this minor: 24
Objectives--The statistics program provides an effective operational knowledge of the theory and methods of statistics and the
application of statistical methods in a liberal arts environment. It seeks to enhance students' critical thinking in making judgments based
on data and provides them with the basic knowledge and skills necessary to make contributions to modern society. Students learn to
communicate and collaborate effectively with people in other fields and, in the process, understand the substance of these fields. The
curriculum prepares students to enter graduate school or pursue careers in statistical fields at research institutions and industry.

Program Delivery
This program is available:

• via classroom (the majority of instruction is face-to-face)

Minor Requirements
Courses may not be taken S-N, unless offered S-N only. The GPA in these courses must be at least 2.00.
Minor Requirements
STAT 3601 - Data Analysis [M/SR] (4.0 cr)
STAT 1601 - Introduction to Statistics [M/SR] (4.0 cr)
or STAT 2601 - Statistical Methods [M/SR] (4.0 cr)
Minor Elective Courses
Take 16 or more credit(s) from the following:
Stat courses
Take 1 or more course(s) from the following:
• STAT 1993 - Directed Study (1.0 - 5.0 cr)
• STAT 2501 - Probability and Stochastic Processes [M/SR] (4.0 cr)
• STAT 2611 - Mathematical Statistics [M/SR] (4.0 cr)
• STAT 2701 - Introduction to Data Science [M/SR] (4.0 cr)
• STAT 2993 - Directed Study (1.0 - 5.0 cr)
• STAT 3501 - Survey Sampling [M/SR] (4.0 cr)
• STAT 3611 - Multivariate Statistical Analysis [M/SR] (4.0 cr)
• STAT 3993 - Directed Study (1.0 - 5.0 cr)
• STAT 4601 - Biostatistics (4.0 cr)
• STAT 4631 - Design and Analysis of Experiments (4.0 cr)
• STAT 4651 - Applied Nonparametric Statistics (4.0 cr)
• STAT 4671 - Statistical Computing (4.0 cr)
• STAT 4681 - Introduction to Time Series Analysis (4.0 cr)
• STAT 4993 - Directed Study (1.0 - 5.0 cr)
•Non-stat courses
Take 0 or more course(s) from the following:
• CSCI 1201 - Introduction to Digital Media Computation [M/SR] (4.0 cr)
• CSci 1221 – Introduction to Programming Concepts I [M/SR] (2.0 cr)
• CSci 1222 – Introduction to Programming Concepts II (2.0 cr)
• CSCI 1251 - Computational Data Management and Manipulation [M/SR] (4.0 cr)
• CSCI 1301 - Problem Solving and Algorithm Development [M/SR] (4.0 cr)
• CSCI 1302 - Foundations of Computer Science [M/SR] (4.0 cr)
• CSCI 4403 - Systems: Data Mining (4.0 cr)
• CSCI 4458 - Systems: Bioinformatic Systems (4.0 cr)
• CSCI 4555 - Theory: Neural Networks and Machine Learning (4.0 cr)
• ECON 3501 - Introduction to Econometrics [M/SR] (4.0 cr)
• GEOG 3501 - Geographic Information Systems [ENVT] (4.0 cr)
• GEOL 2161 - GIS and Remote Sensing [SCI] (4.0 cr)
• MATH 2101 - Calculus III [M/SR] (4.0 cr)
• MATH 2202 - Mathematical Perspectives [M/SR] (4.0 cr)
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• MATH 3111 - Linear Algebra (4.0 cr)
• MATH 3221 - Real Analysis I (4.0 cr)
• MATH 3401 - Operations Research (4.0 cr)
• POL 2001W - Political Science Research Methods [SS] (4.0 cr)
• PSY 2001 - Research Methods in Psychology [SS] (4.0 cr)
• SOC 3103 - Research Methodology in Sociology (4.0 cr)
• SOC 3131 - World Population [ENVT] (4.0 cr)
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